VOLUME 100 af 


JULY 1957 e 


NUMBER 1 


INTERNAL MEDICINE 


Maintenance of Adrenal Cortical 
Responsiveness During Prolonged Corticoid 
Therapy 
Irving I. Young, Vito De Filippis, 
Frank L. Meyer, and 
William QO. Wolfson 
Treatment of Chronic Bronchitis and 
Bronchiectasis with Intravenous Tetracycline 
Ronald E. Fox, Harry F. Dowling, 
George A. Saxton Jr., and 
Margaret Mellody 
The Influence of the Endocrine Glands on 
Fatty Acid and Ketone Body Metabolism 
Frank L, Engel 
Emergency—Arsine Poisoning 
W. J. McKinstry and J. M. Hickes 
Metal-Fume Fever from Inhaling Zinc Oxide 
Lloyd c. Rohrs 
Subarachnoid Hematoma Complicating 
Ruptured Intracranial Arterial Aneurysm 
Vurray B. Bornstein and 
Morris B. Bender 
Metallic Mercury Embolization—Clinical 
and Experimental 
Marcel E 
and Joseph A. Preston 
Influence of Promazine and Methylphenidate 
on Cerebral Hemodynamics and Metabolism 
Wilfred R. E:hrmantraut, 
James G. Shea, Howard I: 
and Joseph I’. Fazekas 
Dermatomyositis 
Vark Allen Everett and 
Arthur C. Curtis 
Essential Fatty Acids and Atherosclerosis 
George V’. Mann 
Demecolcine (Colcemid) Toxicity 
Thomas W. Sheehy and 


James W. Ransone 


Ticktin, 


Conrad Jr., Jay P. Sanford, 


Complete Heart Block Due to Syphilis 
Albert Weinstein, R. H, Kampmeier, 
and T. Rk. Harwood 

Observations on an Outbreak of Infectious 

Hepatitis 
Vajor 4 llois Pe pat 
David W. Duttweiler 

A Preventable Outbreak of Poliomyelitis 
Alois Peczenik and 
David W. Duttweiler 

A Plethysmographic Study of the Toe of a 

Patient with Ainhum 
George E:. Burch and Alfred R. Hale 

Aneurysms of Two Aortic Sinuses 
Frederick H. Kahn, 
Morton Lee Pearce, and 
I, Raymond Borun 

Periodic Paralysis Associated with 

Hyperthyroidism 
EF, L.. Overholt, Vernon M 
and I, D. Whit 

Central Nervous System Sarcoidosis 

Successfully Treated with Prednisone 
D. P. Fitzpatrick and G. I. Ewart 

Diabetes Insipidus Following Head Injury 
Howard HH. Hiatt and Samuel Lowis 

Clubbing and Hypertrophic Osteoarthropathy 
Daniel Kahn 

Pulmonary Nocardiosis Treated with 

Chloramphenicol 
Julio V. Rivera and 
Josefina Baralt Perez 

Differential Diagnosis and Treatment in 

Hemorrhagic Disease 
Jessica H, Lewis and Paul Didisheim 

Books 


News and Comment 


nik and 


Smith, 


AMERICAN MEDICAL ASSOCIATION PUBLICATION 








a 


ae aahig.oid ae are eset, Wa 
‘ ko deel 
| EER ote mip aesain ? ee 
: é iS at; ; 


24 steps to a hospital bed 


although he should not now indulge in previous 
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drugs, dosage is titrated to 
meet individual needs. 





Los Angeles 





FUNDAMENTAL THERAPY 
IN PEPTIC ULCER 


aS ae / 
© No alkalosis _-e No autonomic side-effects 


e No acid rebound e No renal burden 


A rt F cal oO J ol L: rapcoret action Aiedt] 


ALUMINUM HYDROXIDE GEL Philadelphia 1, Pa 








The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 
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TRUE ANTICHOLINERGIC ACTION 


Pro-Banthine [Inhibits Excess 


Parasympathetic Stimuli in Peptic Ulcer 


Medical literature now contains more than 
500 references to the beneficial role of Pro- 
Banthine Bromide (brand of propantheline 
bromide) and Banthine® Bromide (brand of 
methantheline bromide) as evidenced by a 
marked healing response of peptic ulcers. 
Rapid symptomatic improvement, particu- 
larly with reference to pain relief, is followed 
by roentgenographic demonstration of 
crater filling. 

The therapeutic action of Pro-Banthine in 


decreasing hypermotility and hyperacidity, 
together with the remarkable early subjective 
benefit, is a desired approach in the manage- 
ment of ulcers. 

The initial suggested dosage is one tablet, 
15 mg., with meals and two tablets at bed- 
time. An increased dosage may be necessary 
for severe manifestations and then two or 
more tablets four times a day may be indi- 
cated. G. D. Searle & Co., Chicago 80, Illi- 
nois, Research in the Service of Medicine. 
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Maintenance of Adrenal Cortical Responsiveness 


During Prolonged Corticoid Therapy 


Evaluation of Intermittent Administration of Repository Corticotropin 


Injection 


IRVING I. YOUNG, M.D.; VITO De FILIPPIS, M.D.; FRANK L. MEYER, M.D., and 


WILLIAM Q. WOLFSON, M.D., Detroit 


When given in adequate amounts, the 
active 


therapeutically and metabolically 
adrenal 17-hydroxycorticoids (17-OHCS) 
suppress the activity of the normal pituitary- 
adrenal axis. This is accomplished not by a 
direct action upon the adrenal cortex but by 
suppressing endogenous secretion of pitui 
tary corticotropin (ACTH). This effect oc 
curs to only a slight degree with a pure 
mineralocorticoid, such as  desoxycorti- 
costerone, but is with all of the 


adrenal corticoids used for systemic treat 


marked 


ment, such as cortisone, hydrocortisone, 
prednisone, and prednisolone. 

The first consequent of suppression of 
endogenous corticotropin secretion by exo 
genous corticoid is a marked diminution in 
the secretion of hydrocortisone, corti 
costerone, and adrenal androgens by the 
adrenal cortex; apparently diminution in 
aldosterone secretion is less pronounced. If 
adequate doses of exogenous steroid are 


given for long periods, the adrenal cortex 


Submitted for publication Nov. 29, 1956 

This study was supported in part by grants from 
the Michigan Chapter, Arthritis and Rheumatism 
Foundation, and The Armour Laboratories 

From the Department of Wayne 
State University College of Medicine, and City of 
Present address (Dr 


Medicine, 


Detroit Receiving Hospital. 
Wolfson) 130 Waverly, Highland Park, Mich. 


slowly involutes and becomes atrophic. Ac 
companying this anatomic decrease in mass 
is a physiologic loss of sensitivity to stimu 
lation, characterized by a decreasing output 
of corticoid in response to standard stimulat 
ing doses of corticotropin, 

When the dose and period of administra 
tion have been sufficiently intense and pro 
longed, abrupt withdrawal of  corticoid 
therapy, even in the absence of any added 
stress, usually results in a transient period 
of adrenal cortical hypofunction. Usually 
this lasts only several days to some weeks, 
but clinical observation suggests that with 
out treatment it may sometimes persist for 
months. When they are subjected to signi 
ficant added stress, patients from whom 
corticoids have been withdrawn after long 
term administration may be precipitated into 
fully developed adrenal cortical insufficiency. 
This state may somewhat less easily and 
less commonly be produced after the im 
mediate postwithdrawal period in some pa 
tients and during therapy in other patients 
if the 


corticoid is not given for protection. 


additional 
The 


such 


stress is sufficient and 


most frequently reported cause of 


adrenal cortical insufficiency has been the 
stress of surgery following the abrupt with 
Such 


drawal of corticoid therapy. cases 





A 


have appeared in the medical literature in 
small numbers since 1952,)° and we know 
of other cases not reported. 

During prolonged  corticoid — therapy, 
adrenal cortical responsiveness can be re 
stored rather uniformly within two to five 
by the of 


amounts of exogenous corticotropin.? Since 


days administration adequate 
some evidence of adrenal cortical activity 
appears spontaneously approximately three 
or four days after corticoid withdrawal in 
experimental ® and clinical® studies, it ap 
pears that inhibition of corticotropin pro 
duction by high blood corticoid levels is 
usually rather transient. In the presence of 
stress, the limiting factor in hydrocortisone 
well be adrenal cortical 


production may 


atrophy rather than suppression of corti 


cotropin. 
previous paragraph is 
of 


If the view in the 


correct, maintenance of some degree 


adrenal cortical responsiveness during corti 
coid therapy should remove the defective 
responses to added stress and should pre 
vent the appearance of symptoms of adrenal 
ol 


hypofunction after abrupt withdrawal 


exogenous corticoid — therapy. Various 
administration of 


of 
corticotropin 
for 


adrenal responsiveness. 


schedules concurrent 


and corticoid have been 


examined their ability to maintain 


Sporadic interrup- 
of 
early work 


tion of corticoid therapy for courses 
corticotropin was suggested by 
ers, but is unsatisfactory, since only two to 
four of 


therapy again induce significant unrespon 


weeks continuous suppressive 
siveness. Our early observations, summar 


ized elsewhere,!® suggested that if a 
sufficiently large dose of corticotropin was 
given once each week, adrenal responsive 
ness could usually, but not invariably, be 
maintained. Further study, reported here, 


confirms and amplifies this impression. 


Materials and Methods 
of 16 


corticoid therapy were 


prolonged 
The 
indications for therapy included rheumatoid arth 


A group patients requiring 


selected for study. 


ritis, disseminated lupus erythematosus, and 


bronchial asthma 


? 
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the institution of combined corticoid- 


corticotropin therapy, each subject was tested to 
the 


Prior to 


establish state of his adrenal cortical re 


sponsiveness. The majority were then given a 


combined program of hydrocortisone, cortisone, 


or prednisone for five or six days per week and 


high-potency repository corticotropin injection 


gel) in varying dosage on each 


Two subjects were given corticoid 


(corticotropin 


seventh day 


therapy five days per week and repository corti- 


cotropin two days week, on each 


third 


injection per 


and seventh day 


satisfactory, the daily 


to the 


in omplete re 


If clinical response was 


adjusted patients’ 
If 


sponse was obtained, dosage was increased to the 


dose of steroid was 


therapeutic requirements an 
maximum safely tolerated state of hypercorticism 
The total 


from 100 to 320 units and varied 


ranged 


the 


weekly dose of corticotropin 


with state 
of the patients’ adrenal cortical responsiveness 


hac h 


per iod of 


subject was observed during a_ control 


before 


to 


corticoid therapy alone, either 


sub- 
ap 
the 


or after a period of combined therapy, 
the effect 
during 


stantiate adrenal suppressive of 


proximately equivalent doses used 


The importance of 
the that 


periods of combined therapy. 
this 
four 


precaution is emphasized by fact 


other subjects observed during this period 
of study were not made unresponsive by prolonged 
to 


theoretically 


doses adequate 


to 


administration of steroids in 


control symptoms of disease and 
imluce pituitary-adrenal suppression 
Two of these patients are of particular interest 
both the basal pretreatment 
cretion 17-OHCS the 
in urinary 17-OHCS following a standardized 100 


test 


because urinary ex 


of and pretreatment rise 


unit repository corticotropin injection were 


supernormal. A normal degree of adrenal cortical 
responsiveness persisted after continuous admin 
15 
20 mg. per day in the other for a 
the 


istration of prednisone in doses of mg. per 


day in one ane 


period of eight weeks. At no time did any of 
group manifest any symptoms or signs of hyper 
corticism prior to the administration of exogenous 
Such 


renal activity emphasize the fact that there may 


steroids failures to suppress pituitary-ad 
be considerable variability in the suppressive dose 
of exogenous steroid in apparently normal human 
subjects 

Evaluation of Adrenal Cortical Responsiveness 
and Basal Activity.—Basal adrenal cortical activity 
was estimated by the 24-hour urinary excretion 
of 17-OHCS. Adrenal cortical responsiveness was 
by the the fall 


peripheral blood eosinophils eight hours after a 


evaluated determination of in 
100 unit intramuscular injection of purified corti- 
cotropin and by the increase in 17-OHCS excretion 


during the 24 hours immediately following this 
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ADRENAL CORTEX RESPONSE 


dose of corticotropin.* The stimulating doses of 
repository corticotropin injection in these subjects 
thus periodically served as a test 


under study 


dose as well. When urine collections were made, 
all steroids were withdrawn for a 24-hour period 
prior to the initial collection, or the patient was 
Steroid 


second 24-hour 


given minimal doses of fludrocortisone. 


therapy was not resumed until a 


specimen was obtained after a stimulating dose of 
repository corticotropin injection. Completeness of 
urine collections was routinely checked by creati 
nine determinations. 

The response to a 100 unit dose of human bioas 
sayed reference corticotropin given intramuscularly 
has been found in this laboratory to be essentially 
equal to the response which others have reported 
continuous intravenous 


following an eight-hour 


infusion of 25 units of corticotropin. A complete 


discussion of the intramuscular technique has 


been given in a previous report.” Some investiga 


tors have reported a fairly high percentage of 


persons who do not respond adequately to refer 
ence intramuscularly but do 


corticotropin given 


respond to intravenous infusions. In our experi 
1500 and 2000 


responses In 


ence of between such tests, we 


have found inadequate only two 


types of situation: (1) when it could be shown 


that the human bioassay of the corticotropin was 
that 
on the basis of animal assay and (2) when, after 


not equal to reported by the manufacture 


prolonged therapy with corticotropin, partial 
species-specific refractoriness to corticotropin given 
demonstrated in an ox 


intramuscularly could be 


casional person. No person who has not previously 


received prolonged corticotropin treatment has 
failed to respond to reference corticotropin given 
intramuscularly, provided that the potency of the 
material was established by human bioassay to be 
equal to the 100 unit dose prescribed in the test 
With this precaution, the 100 


corticotropin approximates _ the 


unit repository 
injection test 
generally accepted 25 unit eight-hour intravenous 
corticotropin test 
Normal Responses 


unit intramuscular dose of 


after a 100 


repository corticotropin 


Eight hours 


injection normal subject shows a greater 


than 60% 


median fall is 


every 
fall in blood eosinophil level, and the 
100%. Ninety per 
fall in blood eosinophils which 


cent of the 
subjects show a 
exceeds ninety per cent. In this laboratory, 17 
OHCS sare 
phenylhydrazine-reactive material, 
technique.“ Normal 


estimated as _ butanol-extractable 


using a slight 
modification of the Reddy 


basal excretion is 3.6 to 19.7 mg. per 24 hours, 


with a tendency for men to have somewhat higher 

*In this report, unless otherwise specified, corti- 
cotropin refers to a long-acting preparation of 
U.S. P. reference corticotropin, the high-potency 


type of the hormone 
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outputs than women. In normal adults, the 24 


hour output of 17-OHCS is from 5.5 to 34.4 mg 
per 24 hours higher after 100 units of corticotropin 


than upon the preceding control day, with an 


average increase of 19.6 mg. per 24 hours 


Abnormal Responses.—An abnormal response to 
this standardized test may be of three types 

(a) Hyperresponsive \ 100 unit test dose 
elicits a significantly greater than normal response, 
subjects with Cushing’s syn- 


as may be seen in 


drome due to bilateral adrenal cortical hyper 
plasia 

(b) Hyporesponsive: Grade 1. Little or no re 
100 unit test 


with a 


noted to the dose, but a 


sponse s 
normal single large dose, 
140 units 


(c) Hyporesponsive 


increase occurs 
over 
dose 


Grade 2. No 


injection will 


single 


ot repository corticotropin give a 


normal urinary corticoid increase, using 320 units 


as an arbitrary limit of dosage 


(1) Temporary and reversible with repeated 


dosage, as seen in most patients during prolonged 
corticoid therapy 
character 


T his 


disease, has not 


(2) Permanent phenomenon, 


istic oO} Addison's been so far 


described following prolonged corticoid therapy, 


but has adrenal 


iF] 


occurred after removal of an 


adenoma producing Cushing’s syndrome 


Results 


An attempt has been made to answer the 


following questions: (a) Can a_ normal 
degree of adrenal cortical responsiveness be 
maintained by intermittent administration of 
repository corticotropin injection at weekly 
or biweekly intervals? (b) Can corticoid 
induced adrenal cortical unresponsiveness be 
restored by intermittent administration of 
repository corticotropin injection ? 

A, Maintenance of Adrenal Cortical Re 
sponsiveness by Intermittent Administration 
of Repository Corticotropin Injection.—1. 
effect of 100 Units of Repository Cortico 
tropin Injection Weekly: Four patients with 
responsive adrenal cortices 


initially were 


given suppressive doses of steroids plus 
100 units of repository corticotropin injec 
tion per week. Periods of therapy ranged 
from 6 to 22 weeks, Three of the four pa 
tients proved to be unresponsive to the 
standard 100 unit repository corticotropin 


injection test at the conclusion of the period 


of combined therapy, as measured by urinary 


17-OHCS excretion. Patient 2 


(Table 1) 
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ADRENAL CORTEX RESPONSE TO 


had some months previously developed acute 


adrenal cortical insufficiency in the face of 
stress while given corticoid therapy alone 
Adrenal cortical responsiveness was subse 
after 19 


units of 


restored, but weeks of 
100 


injection 


quently 


combined therapy repository 


corticotropin caused no rise in 


urinary 17-OHCS excretion, and two weeks 


test with 200 units again 


detect significant adrenal cortical 


later a similar 


failed to 
responsiveness. Subsequently, administration 


of respository corticotropin injection, 100 


units daily for three days, resulted in a 


satisfactory response, eliminating intramus 
cular inactivation of corticotropin as a likely 
explanation for the previous unresponsive 
ness. 

Patient 4 responded satisfactorily to 150 
units of repository corticotropin injection 
was 


test 


four weeks after combined therapy 


started, but at six weeks a standard 
with 100 units failed to produce a drop 

total eosinophil count after eight hours, and 
had no demonstrable subjective 
This 


quantitative 


the patient 
or objective clinical response, repre 
instance of 
of the 
discussed above. 
ffect of 200 to 320 Units of Reposi 
tory Weekly: In 


five subjects an attempt was made to main 


sents an hypore 


sponsiveness adrenal cortex, as 


Corticotropin Injection 
tain adrenal responsiveness by weekly ad 
ministration of 200 
injection. All 


repository 


had 


units of 
initially 


VIL 


corticotropin 


responsive adrenal cortices 


100 units dcily 


Il @ 1 


ACTH GEL 
M. units 


REONISONE 


mg /week 














_ « 
WEEKS 

Fig. 1 (Patient 9).—Failure to maintain adrenal 
cortical responsiveness by intermittant administra 
tion of 200 units of repository corticotropin in 
jection per week 
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CORTICOTROPIN 


‘half Tull 


9 RISE 
JRINARY 
H-CORTICOKL 
per 24 nr 


HYOROCORTISON 


WEEKS 


(Patient 12) Adrenal cortical respon 
siveness suppressed despite 100 units repository 
corticotropin injection per week but maintained 
by 200-320 units per week 


Fig. 2 


injection for 


Patient 9 (Tig. 1) been given re 


pository corticotropin many 


prior to the administration § of 
Within four 


day 


months 


prednisone. weeks, an average 


dose of 23 mg. per resulted in sup 


pression of adrenal cortical activity, as 


measured by his clinical and eosinopenic 


response to corticotropin, This was promptly 
restored by 100 units of repository cortico 
but 


maintained subsequently by 


tropin injection daily for five days, 


could not be 
200 units per week. 
Three maintained in a 


patients were 


responsive state, and one exhibited a Grade 


1 hyporesponsiveness after 14 weeks of 
combined therapy. 

‘igure 2 illustrates the course of Patient 
12 while 


repository 


maintained on varying doses of 


corticotropin injection. The 
average daily suppressive dose of exogenous 
remained 


corticoid constant during 


One 


fairly 


the entire period of observation. 


hundred units of repository corticotropin 


injection proved insufficient to maintain 


adrenal responsiveness during five weeks of 
combined therapy, and this could not be 
200 


Following 


restored by units per week for six 


weeks. restoration of respon 


siveness by daily administration of 100 units 


of repository corticotropin injection for 


seven days, 200 units per week was begun. 


The patient's symptomatic response to this 


dose of corticotropin was satisfactory, but 
the eosinopenic 


response gradually de 





1 


Taste 2.—Maintenance of Adrenal Cortical 


Responsiveness After a Period Oo} 
Combined Therapy 


H yporesponsi ve 


Therapy Normal Gradel Grade 2 


Corticoids alone 0 1! 
Corticoids plus 100 units reposito i 
ry corticotropin injection weekly 
Corticoids plus 200-320 units re 
pository corticotropin injection 
weekly 
Corticoids plus 100 units reposi 
tory corticotropin injection 
twice weekly 


creased, On the fifth week, 320 units per 
week was instituted, and after eleven weeks 
a normal response to 100 units of repository 
corticotropin injection was demonstrated. 

3, I¢ffect of 100 


Corticotropin — Injection 


Repository 
Weekly : 


units of 


Units of 
Twice 
100 


injection 


Two patients were given 


repository corticotropin every 
three to five days while on corticoid therapy. 
Table 2, 


maintained in both. 


As noted in responsiveness was 


Large doses of repository corticotropin 
injection, given at weekly or biweekly inter 
vals, therefore appear to be necessary to 
maintain adrenal cortical responsiveness in 
the majority of subjects on prolonged corti 
coid therapy. These data are summarized in 
Table 2. 

B. Restoration of Adrenal Cortical Re 
sponsiveness by Intermittent Administration 
of Repository Corticotropin§ Injection 
live trials of therapy were followed for 
from 6 to 12 weeks, during which time an 
attempt was made to restore responsiveness 
to adrenal cortices previously suppressed by 
corticoid therapy. In two subjects this goal 
was not achieved, as evidenced by a failure 
of urinary 17-OHCS to rise in response to 
as much as 200 units of repository corti 
cotropin injection. In both of these patients 
was subsequently 
100 


normal responsiveness 


produced by daily administration of 


units of repository corticotropin injection 
for three days. Three subjects responded 


in a manner which is believed to indicate 
partial, but subnormal, 


(Grade 1). All 


failed to show a significant rise in urinary 


the presence of 


adrenal cortical activity 
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A. ARCHIVES OF INTERNAL MEDICINE 


17-OHCS when given 100 units of reposi 
tory corticotropin injection, but responded 
adequately to 200 units given on the pre- 
ceding week. Again, a normal degree of 
responsiveness was readily restored by the 
administration of 100 units of repository 


corticotropin injection daily for three days 


Comment 


Suppression of adrenal cortical activity 


by exogenous 17-OHCS has been confirmed 


by a number of experimental and clinical 
studies. Atrophy of the adrenal cortex, the 


morphological expression of depressed 
secretory activity, was described by Ingle i 
and subsequently by others in the experi 
mental animal. Such atrophy is confined to 
the zona fasciculata and reticularis and does 
not involve the zona glomerulosa.* 

\drenal cortical atrophy has also been 
described in human autopsy studies. Sallasa 
et al.! have noted significant decreases in 
adrenal weight and depletion of the lipid 
content of cortical cells after administration 
of as little as 450 mg. of cortisone over a 
period of five days. Suppression of endo 
genous adrenal cortical secretion by 9-a 
halogenated steroids, prednisone, predniso 
lone, and hydrocortisone has also been 
demonstrated by decreases in urinary 17 
17-OHCS 


lowing their abrupt withdrawal in normal 


ketosteroids and excretion fol 


subjects and patients with adrenal hyper 

plasia.1°"16 

adrenal 
blood 


directly, 


that the 


high 


It is well established 


cortical suppressive effect of 


corticoid levels is not mediated 


but rather through suppression of the an 


terior pituitary production of cortico 


tropin.'? Morphological evidence reflecting 


this phenomenon, consisting of Crookes 


changes in the pituitary basophils, is rather 
uniformly seen. 

Under normal circumstances the pituitary 
adrenal axis appears to be very sensitive to 
exogenous steroid. Hydrocortisone given 
intravenously has been observed to. block 
stressed 


corticotre pin release in the 


adrenalectomized rat within one to two 
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18 


that 


hydrocortisone, given intra 


minutes. Rukes et al.? have noted 


100 


venously 


mg. of 
over an eight-hour period, will 
produce transient suppression of adrenal 
cortical activity, as measured by urinary 
steroid excretion, most evident during the 
third eight-hour period after discontinuation 
of the infusion 


When 


continued for prolonged periods of time, 


suppressive corticoid therapy is 
the histological evidence of adrenal cortical 
atrophy is accompanied by a readily demon 
strable unresponsiveness to exogenous cor 
Abrupt 


then followed by a delayed recovery of the 


ticotropin. steroid withdrawal is 
pituitary-adrenal axis. After prolonged sup 
pressive therapy, histological evidence of 
recovery in the rat is usually observed to 
begin by the fourth day, is well advanced 
within 10 days, and is unquestionably com 
plete by 15 days.* Parallel observations have 
human studies, including 


been made in 


observations on corticoid excretion follow 
ing abrupt withdrawal of exogenous steroid. 

Three patients studied by Calkins et al. 
developed symptoms and metabolic changes 
insufficiency and 


suggestive of adrenal 


diminished steroid excretion for three days 


By the fourth day evidence of endogenous 


corticoid production was evident.” Forsham 
et al. have observed suppression of adrenal 
cortical responsiveness for periods up to 10 
days after corticoid withdrawal, as deter 
mined by urinary 17-ketosteroid excretion.’® 

To date there have been no_ reported 
studies of urinary steroid excretion with or 
without corticotropin stimulation to indicate 
that adrenal cortical unresponsiveness can 
persist for prolonged periods of time after 
steroid withdrawal, but presumed cases of 
fatal 
insufficiency have been reported as long as 


stress-induced acute adrenal cortical 
four and one-half months after steroid with 
drawal,' several with autopsy studies indi 
that the still 


atrophic. 


cating adrenal cortex was 


These unusual cases have not been 


satisfactorily explained. Without known ex 
the adrenal 


ception, corticoid suppressed 


Young et al 


CORTICOTROPIN 


cortex can be restored to normal respon 
siveness by three to five days of maximum 
stimulation with exogenous corticotropin 
Persistent adrenal cortical atrophy may con 
ceivably be due to a permanent unresponsive 
ness, such as may occur following prolonged 
suppression of thy roid function due to TSH 
lack, or may imply that persistent anterior 
pituitary suppression exists. The possibility 
that hypopituitarism with respect to corti 
cotropin existed prior to corticoid therapy 


must also be considered. 


rhe majority of reported cases of corti 


coid-induced adrenal cortical insufficiency 
shortly 


The 


following case illustrates the occurrence of 


have followed the stress of surgery 


after withdrawal of exogenous steroid 
adrenal cortical while 


acute insufficiency 


given hydrocortisone therapy. It is pre 
sumed that the stress of an acute infection 
in a patient with acute disseminated lupus 
erythematosus increased the requirement for 
steroid beyond that supplied and that the 
unresponsive pituitary adrenal axis was 
unable to elaborate hydrocortisone to meet 
this deficit. 

\ 36-year-old Negro woman with di 


lupus 


CASE & 


seminated erythematosus had been given 


oral hydrocortisone therapy 39 days prior to ho 
March 13, 1955 
time she had 
a total of 4065 mg, 


pitalization, on During thi 


period of taken an average of 104 


mg. per day, or 


She was hospitalized following an acute illne 


chills, 


admission she was very 


characterized by fever, cough, and chest 


pain On 1OXIC, 


contuses 


and had a temperature of 105.2 F. She was in 


hock, with a blood pressure ol 70/40 and a pul ( 


rate of 120 per minute. There was a 


mall pul 


monary infiltrate in the left lower lobe, and sputum 


cultures subsequently revealed a pneumococcu 


In pite ol the fact that oral hydrocortisone 


therapy was at no time discontinued and that 175 
intramuscularly dur 
shock 
fluid 


second hor 


me. OL cortisone was given 


ing the first 24 hours, she remained in 


Large doses of penicillin and intravenous 


were promptly administered, On the 


pital day, the possibility of hydrocortisone-induced 


adrenal insufficiency was seriously considered, and 


administration of hydrocortisone was 


Her blood 


and fever and 


intravenou 


begun (Fig. 3) pressure promptly 


rose to normal, toxemia di ap 


peared 





Diagnosis: DLE 
RE RR NES 


10¢ ! 3 : 4 m 5 3 
C T T l 


Hospital doy 





104 4065 mg. Hydrocortisone 
in 39 days 


102 
prior to hospitalization 
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[ | HYDROCORTISONE 
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HYDROCORTISONE 


Mg. /day 





Mg./doy 100 1M 
CORTISONE 
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6 Ki 
million I 








units /day 4 
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Fig. 3.—Corticoid-induced acute adrenal cortical 
insulliciency 
Adrenal demon 
strated a short time later by the failure of urinary 
17-OHCS to test dose of 100 
units of repository corticotropin injection (0.6 mg 


cortical unresponsiveness was 


rise following a 


per 24 hours). Responsiveness was readily re 


stored by daily administration of 100 units of 


corticotropin for five days 


The 


explore the practicality of combining corti 


present study was undertaken to 
cotropin with corticoid therapy to prevent 
adrenal cortical atrophy and unresponsive 
ness. Concurrent daily administration of 
corticotropin has been shown to be effective 
in dogs receiving cortisone and hydrocorti 
sone.” In human subjects, intermittent in 
jections of repository corticotropin Injection 
at weekly intervals does not effectively main 
unless 
large individual doses are used, A total of 
100 did the 


development of absolute hyporesponsiveness 


tain adrenal cortical responsiveness 


units per week not prevent 


in three of four subjects and was only 
partially effective in the fourth; 200 to 320 
units per week was definitely more effective 
in that three of five subjects maintained a 
normal degree of responsiveness, and one 
had a demonstrable, but subnormal, respon 
siveness, 

It appears that adequate doses of repos! 
(200 to 320 


units per week) will usually prevent the 


tory corticotropin injection 
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development of a temporary absolute hypore 
sponsiveness, and thus the average adrenal 
responsiveness of patients given concurrent 
therapy will be higher than on corticoid 
therapy alone. 

The restoration of adrenal responsiveness 
by exogenous corticotropin does not neces 
sarily imply that the patient will be protected 
from stress, since by raising blood corticoid 
levels corticotropin itself causes suppression 
of endogenous corticotropin production. This 
is associated with histological evidence of 
Crookes changes in the basophils of the 
Furthermore, abrupt 


anterior pituitary. 


withdrawal of corticotropin after a pro 
longed period of therapy may be followed by 
a transient decrease in urinary excretion of 
17-OHCS. 
that 


anterior pituitary does not necessarily cor 


It should be emphasized, how 


ever, the functional status of the 


relate with the histological findings of de 
granulation, vacuolation, and hyalinization 
21 


of the pituitary basophils.*! Such changes 


appear to persist for weeks after with 
drawal of corticotropin,”? although indirect 
evidence of restored corticotropin secretion 
is usually evident within a matter of days.** 
Functional regression of pituitary adrenal 
activity may not be detectable at all after 
corticotropin withdrawal.!® 


In support of these observations, an 
unequivocal case of acute adrenal cortical 
insufficiency has to date not been reported 
following abrupt withdrawal of corticotro 
pin or during stress in a_ corticotropin 
treated patient. It may be that even small 
amounts of corticotropin elaborated by a 
partially suppressed gland may be sufficient 
to stimulate adequate production of hydro 
cortisone from a hyperplastic hyperrespon 
sive adrenal cortex to meet stressful 
situations. Recent studies in the dog suggest 
that as little as 3% of the pituitary will 
provide sufficient corticotropin to maintain 
the adrenal cortical response to stress.** 
Since patients given corticotropin therapy 
appear to be less vulnerable to stress 
induced acute adrenal cortical insufficiency 


because of a responsive adrenal cortex, it 
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would follow that any attempt to maintain 
adrenal cortical responsiveness during pro 
longed corticoid therapy would be of value. 

From a practical viewpoint, we do not yet 
know what degree of adrenal responsiveness 
is necessary for protection from stress-in 
duced adrenal insufficiency and from post 
corticoid-withdrawal symptoms. The efficacy 
of this program must be evaluated by fur 
ther clinical observation of such patients 
during stress and following abrupt with 
drawal of steroid therapy. 


Summary 


Adrenal cortical atrophy and unrespon 
siveness are commonly observed during and 


shortly after prolonged administration of 


adrenal cortical steroids. This state is re 
versible but when present renders the sub 
ject vulnerable to stress-induced acute 
adrenal cortical insufficiency. 

Concurrent administration of repository 
corticotropin injection at weekly intervals 
will usually prevent the development of 
such unresponsiveness if individual doses of 
200 units or more are used. 

Adrenal cortical unresponsiveness cannot 
be restored by the intermittent administra 
tion of large weekly doses of corticotropin 
during prolonged corticoid therapy. 

Combined corticotropin-corticoid therapy 
may be of value in preventing the develop 
ment of stress-induced acute adrenal cortical 
insufficiency. 

Medicine, 


Wayne State University College of 


Department of Medicine (7) 
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Treatment of Chronic Bronchitis 


and Bronchiectasis 


with Intravenous Tetracycline 


Results, as Judged by Studies of the Sputum and Tests of Pulmonary Function 


RONALD E. FOX, M.D.; HARRY F. DOWLING, M.D.; 


MARGARET MELLODY, M.5S., Chicago 


Antibiotics have been successful in con 
trolling many of the cases of pneumonia 
that occur in patients with chronic bronchitis 
or bronchiectasis, but their effect upon the 
Analysis 


of the problem is complicated by uncertainty 


underlying disease is uncertain. 


as to which of the many micro-organisms 
that are cultured from the sputum of pa 
tients with bronchiectasis are etiologic and 


Mulder and 


his associates '* and many other investiga 


which are merely saprophytes. 


tors ** stressed the importance of Hemoph 


ilus influenzae in chronic bronchitis and 


bronchiectasis. Pneumococei appear to be 
the next most frequent pathogenic organ 
isms, although the frequency with which 
they are cultured depends upon the thor 
oughness of the search. Stuart-Harris et al.’ 
cultivated 58% of 


patients with bronchiectasis and 51% of 


from from 


them sputa 


sputa from patients with chronic bronchitis. 
Allison and his associates * found them in 
only 11% of their patients with bronchiecta 


sis. May® cultured them from 63% of 


purulent sputa and 46% of mucoid sputa 


from patients with chronic — bronchitis. 


Brown and his co-workers ® found pneumo 
cocci in 74% of 83 specimens from patients 
with chronic bronchitis and emphysema. 
Other that 
pathogenic are Micrococcus pyogenes var. 


the 


bacteria are considered to be 


aureus, Klebsiella pneumoniae, and 


B-hemolytic Streptococcus.* 
Submitted for publication Nov. 16, 1956 
From the Research and Educational Hospitals, 


University of Illinois, and the Departments of 


Medicine and Preventive Medicine, University of 


Medicine. 


Illinois ¢ ‘ollege of 


GEORGE A. SAXTON Jr., M.D., and 


The reasons why these five organisms are 
that (1) 
they frequently cause acute pulmonary in 


(2) 


considered to be pathogenic are 
fections: in bronchiectasis and chronic 
bronchitis one or more of these organisms 
are present when the sputum is purulent, 
whereas they are found less often in mucoid, 
(3) 


from 


these 
the 


nonpurulent sputum 71°; organ 


isms usually disappear sputum 
after therapy with antibiotics that cause im 


t 25.1011. (4) Mulder 


saw H. influenzae between the epithelial cells 


provemen Hers and 


and in the submocosa of a bronchiole of a 
lung removed from a patient with bronchi 
and H 


in the epithelium and 


ectasis influenzae and pneumococci 


submucosa of the 

bronchi and bronchioles of a lung of another 

patient, 
Antibioti 


the 


therapy has been directed al 


organisms that are considered to be 


pathogenic in bronchiectasis and chroni 


bronchitis Since pneumococes and Group 


A streptococci are inhibited by a number 


of antibiotics, since most staphylococci are 


sensitive to one of several antibiotics, and 


not often cultured, H 
the biggest 


Mulder and his associates * used penicillin, 


since Klebsiella is 


influenzae presents problem. 


and, in a 
The 


best results were obtained with large doses 


streptomycin, chloramphenicol, 


few cases, the tetracycline analogues. 
of penicillin combined with streptomycin. 
Fletcher ™ 


infections or to 


Knox, l:lmes, and were unable 


to suppress H. influenzae 
eliminate exacerbations of chronic bronchitis 
with combined penicillin-streptomycin aero 
sol therapy. 


1] 





A 


Barach and his co-workers’? reported 
that 58 of 70 patients with bronchiectasis 
improved markedly or moderately on treat 
ment with systemic penicillin, 15 of 18 
treated with oral chlortetracycline or oxy 
tetracycline, and 11 of 13 treated with 
chloramphenicol. May '” found penicillin to 
be the most effective antibiotic in pneumo 
coccic infections and chloramphenicol in H 
influenzae infections. Streptomycin or chlor 
tetracycline in doses. of 2 gm. a day was 
successful in ridding the sputum of H. in 
fluenzae in but not in others. 
Franklin and Garrod® treated 36 patients 
chloramphenicol. 


some Cases 


bronchiectasis with 


with 
Doses of 20 mg. per kilogram three times a 
day consistently diminished the amount of 


sputum and eliminated the “pathogenic” bac 
teria. They discontinued this method of 
therapy, however, when one patient died 
of aplastic Allibone et al.® ob 
served the disappearance of H. 
from the sputa of all of the bronchiectatic 


children who were treated with sulfonamides 


anemia 
influenzae 


and oxytetracycline or erythromycin, but not 
consistently from the sputa of those who 
received antibiotics alone. 

In spite of the fact that the tetracyclines 
inhibit H. influenzae in vitro, it is obvious 
that 
sistently effective in removing “pathogens” 
from the sputum and rendering the sputum 
Chloram 


none of the antibiotics has been con 


nonpurulent in these diseases 
phenicol has perhaps given the best results, 
but the possibility of blood dyscrasia makes 
it unsuitable. While the tetracyclines often 
produce a satisfactory result when used in 
full oral doses, they may at other times 
have no effect upon the course of the disease 
It occurred to us that higher doses might 
be more effective. Since gastrointestinal 
symptoms usually prevent higher oral doses 
we decided to hospitalize the patients and 
Although 


give tetracycline intravenously. 


defects in pulmonary function have been 
described in a few cases of bronchiectasis,!* 
no comparisons of function before and after 
antibiotic therapy have been made, nor has 


any correlation of pulmonary function with 


12 
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sputum volume or bacteriology been at 


tempted. This paper is a report of 10 pa 
tients with bronchiectasis and 5 with chronic 
bronchitis who were treated with intraven 
ous tetracycline, whose sputa were carefully 
studied, and on whom pulmonary function 


tests were performed. 


Methods 


The criteria used for inclusion of a patient in 
this series included a history of chronic productive 


cough \ bronchogram was obtained on every 


patient, and bronchoscopy was performed unless 


contraindicated. There was no selection of pa 


tients except that they should be ambulatory, they 
should not be suffering from an acute exacerbation 


of the disease, and they should not have any 


pulmonary disease or abnormality 


None of the patients had re 


complicating 
except emphysema 
ceived antibiotics during the four weeks prior to 
hospitalization, except one who had received small 
doses of penicillin until the fifth day before tetra 
(Patient 7) 

studies consisted of 


cycline therapy 


Pulmonary ventilation vital 


capacity, timed vital capacity, and maximal breath 


ing capacity. These were carried out before and 


after tetracycline therapy In some patients, 


arterial blood gas tensions and nitrogen washout 


curves were also determined. In the three patients 
who were first given a course of intravenous dex 
trose solution, the tests were done before and after 
the control period aml after the course of tetracy 
cline 


The 


measured on the Collins 


total and the timed vital capacities were 


Gaensler, 
The 


maximum breathing capacities were measured with 


Vitalometer of 


with the patient in the standing position 


a low-resistance Rudolph valve, the expired air 


being collected in a Douglas bag over a_ period 


of 20 seconds. The collected volume was measured 


in a ‘Tissot spirometer and corrected for tempera 


ture and barometric pressure to standard condi 


three determinations was 
total 


occasion, but the 


tions An average of 


taken as the reading of and timed vital 


capacities on each maximum 


breathing capacity was measured only once on 


each occasion of study. In most cases, the three 


ventilatory measurements were repeated on three 


days before and again after treatment 


effect of 


different 


in order to minimize the training and 


fatigue from repeated testing 

Sputum volume was measured for each 24-hour 
period during hospitalization. One or more speci 
mens of sputum were cultured soon after admission 
and during and after tetracycline therapy. These 


specimens, after they were stained with Gram’s 


Stain, were observed for purulence macroscopically 
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and microscopically. Sputa were cultured aerobi 


cally on human blood trypicase-soy ir plates, 


ans 


Levinthal agar plates, and chocolate if 
first 
the 


to 


plates 


ag 


after having been liquefied with 


to 


pancreatin 


method of Rawlings." Colonies 


he 


streptoc occ, 


act ording 
that staphylococci, 


Levinthal 


appeared pneumococci, 
influenzae 


broth, 


hemolytic or were 


picked for isolation to human 


SOV broth, and tryptose phosphate 
the 


blood 


broth 


irypicase 


They were then identified in usual 
manner, 

doses 

day 

wert equivalent 
body In 


where sputum volume did not diminish promptly, 
to 0.5 at 


Tetracycline was given in 
two 


dose 


cases, 


® 12-hour intervals for five 


younger 


to 


patients given an 


on the basis of weight certain 


increased hour 


da 


were 


the dose was gm SIX in 


tervals for five 


Three patients given a 5% solution of 


dextrose in purified water, U.S. P., by continuous 
five days preceding thi 


that 


intravenous infusion for 


tetracycline therapy, $0 observations could 


be made before and after each type of intravenous 
infusion and the effect of bed rest and symptomati 
be determined 


therapy could 


Results 


As shown in Table 1, the presumed patho 
genic organisms disappeared in every 
stance. M. pyogenes var. aureus was found 
after 


Patients 1 and 4 


Patient 1] 


in the sputum of 


treatment. The sputum of was 


still purulent after therapy; the sputum of 


TABLE 1.—Symptoms, Temperature, and 


with 


Duration 
oO 

Symp 

toms, Yr 


Pathogens in Sputum 


Patient Race 


Before Therapy After Ther 


Patient 4 was clear. Proteus appeared in the 
sputum of Patients 13 and 14 after therapy, 
although the sputum was not purulent. 
The average daily volume of the sputum 
14% 
the original volume in 14 of the 15 cases 
10, 


was reduced to between and 97% of 


Patient who showed no reduction after 
therapy, had green mucoid sputum before 
therapy from which a B-hemolytic Strepto 
The 


patient 


coccus was cultured. average sputum 


volume of this before and afte 


tetracycline therapy was the same, but after 
it became watery and colorless 


stated that 


tetracycline 


The patient this was merely 
saliva, and this opinion is substantiated by 
the fact that he did not produce any sputum 
after leaving the hospital and was symptom 
free on the last follow-up, five months after 
therapy. 

The average decrease in sputum for all 
of the 15 patients was 41. c 


The 
the 


the original volume decrease in the 


volume of sputum in patients whose 


sputa contained pathogens 
the 


Was no greatet 


than decrease in the patients whose 


sputa contained no pathogens The decrease 
in sputum of the two patients whose 


M 


sputa 


contained pyogenes after therapy was 


sputum Findings in Patients Treated 


Tetracycline 


putum Volume, Ce 
lemperature 

Decrease During 5 Das 
Before 
lherapy 


Per 
Cent 


After 
herapy 


ips 


Patients with Bronchiectasi 


M 
var 
None 
None 
M. pyorene 
var. aureu 
None 
None 
None 


DD, pneumoniae pyogenes 
iureus 
H. influenzae 
None 

H. influenzae 


H., influenzae 
1). pneumoniae 
H. influenzae 
D. pneumoniae 
H. influenzae 
H., influenzae 
8-Streptococcus 


None 
None 
None 


Patients with Chronic 


H. influenzae 
None 
H, influenzae 


10 

16 

Un 
known 


one 
None 
None 


None 
None 


None 

H, influenzae 
M. pyogenes 
var, aureus 


41 


* One day only 


Fox et al 


Ins Nome None 
| None 
$2 None 
97 fi - 7 4 0.2 
() 0.4 
2.0 
» } ) None 


44 10 
$ : § ) Nome 


18 1.2 


Bronchitis 
1s 


0.2 None 
04 


0.2 


None 


None 


None 
None 


None 
None 





A 


slightly less than the average decrease (50% 
and 49%, 

Since these patients were not treated dur 
ing of the 


very little fever was present before therapy 


respectively - 


an acute exacerbation disease, 


Kight of the patients had slight rises in 
temperature during the three days before 
tetracycline therapy, ranging from 0.2 to 
2 F (above a base line of 100 I° by rectum ) 
After therapy three patients had slight fever 
during the next three days, the highest tem 
This 


was considered to be caused by the throm 


perature being 0.4 degree Iahrenheit 


bophlebitis resulting from the irritative a 
tion of the tetracycline. Some degree of 
thrombophlebitis occurred in all of the pa 
the tetra 


this 


as a result of intravenous 


tients 


cycline. In only one patient was 


sufficiently severe to require discontinuation 
of the tetracycline therapy after seven days 


In all of the patients, the thrombophlebitis 


healed promptly after the tetracycline infu 


sions were stopped, and there were no 


sequelae 


H. influenzae was found in the sputa of 


nine patients, in one case with a pneumo 


coccus and in another case with M. pyogenes 
Pneumococci were found in 


var. aureus. 


and 
The 


sputa of three patients did not contain any 


sputa of two additional patients, 


B-streptococe: in the sputum of one. 


of the so-called pathogens. 


TaBLe 2,—Results of 


V 


Pulmonary Ventilation 


A, ARCHIVES OF INTERNAL MEDICINE 

Table 2 shows the measurements of pul 
monary ventilation before and after treat 
ment with tetracycline. In those patients 
who received dextrose infusions also, these 
tests were done before and after the control 
period and after tetracycline therapy. Tests 
for pulmonary ventilation were not done on 
Patient 6 

The total vital capacity increased in nine 
remained 


decreased in four, and 


All of the decreases were 


patients, 
the same in one. 
less than 10% of the original value, while 
the increases in six patients were higher 
LO% In 


in dextrose 


than of the original value. three 


cases which intravenous was 
given as a control the amount of change 
was negligible, both after dextrose and 
after tetracycline. 

The results with the one-second vital ca 
pacity test were essentially the same. Ten 
patients showed an increase after therapy, 
and in eight of these the increase was more 
than 100. of the original value. Three pa 
were 


tients showed decreases, all of which 


less than 10% of the original values. One 
patient showed no change. 

One of the patients who received control 
therapy with dextrose showed essentially no 
change in the one-second vital capacity at 
any time. Patient 2 showed an increase in 
the one-second vital capacity after dextrose 


was given, and this remained essentially the 


Tests in Patients Treated with 


Tetracycline 


Total 
Vital Capacity, L 
Initial 
Observa 
tion 


After 
Tetra 
ceycline 


After 


Patient Initial 
Dextrose 


No Observa 
Lions 


Patients witl 
OS 
1.33 
0.99 * 
14° 
i) 
Os 
20° 


1.08 


. 


0.83 


Patients with Chronie Bronchitis 


0.77 


$ 


l 

33 
1.2 
1.2 


* Only a single determination was made instead of 3 


Vital Capacity, L 


1 Sec Maximum Breathing 


Capacity, L./Min 


After 
Dextrose 


After 
Tetra 
eyeline 


Initial 
Observa 
tions 


After 
Dextrose 


Bronchiectasi 
35.0 
36.6 40.5 
34° 
Not done 
33.6 
Not done 
Not done 
Not done 
21.4 


0.5 


0.87 ¢ 19.3 
2.08 ¢ 
3.9 Tf 
1.33 f 
1.38 ¢ 


+ Tests showing improvement of 10% or more of the initial values, 


14 
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TABLE 3.—Results of Tests of Gas 


Arterial CO, 
Pension 
Normal, 38-42 mm. Hg 
Initial 
Measure 


ment 


After 
Tetra 
cycline 


After 
Dextrose 


Patient Initial 
No Measure 
ment 


2 37 34 * 92 
ae 36 77 
1) 45 52 47 
I} ‘MO 44 + 
13 30 35 


SI 


03 
a7 


* Duplicate analyses did not check within + 4mm. Hg pCO 


t Tests showing improvement of 10% or more of the original v 


same after tetracye line therapy. Patient 11, 
however, showed a slight decrease after dex 
trose therapy and a considerable increase 
after tetracycline therapy. 

The 
tested on 10 patients. There was an increase 
in six, and in the 
than 10% of the original value. There was 


maximum breathing capacity was 


five increase was more 
a decrease in two patients of more than 
10% of the test 


values remained the same for the other two 


the original value, and 


patients. Among the three patients treated 


with intravenous dextrose no significant 
change in the maximum breathing capacity 
was observed in two patients (Patients 10 
and 11). Patient 2 
of over 10% after the control period but 


tient 11 showed a slight decrease after dex 


showed an improvement 
lost slightly after tetracycline therapy. 


trose therapy, followed by more than 


10% increase after tetracycline therapy. 
the 


10% or more of 


original value was observed in each of the 


Improvement of 


patients with chronic bronchitis in all of the 
tests, with the exception of the vital capac ity 
in Patients 11 13. This is , 
contrast to the results in the patients with 
10% 


and in decided 


bronchiectasis where improvement of 
or more of the original values was observed 
in less than one-third of the tests. 

The observations of arterial carbon diox 
ide and oxygen tensions and alveolar arterial 
(A-a) differences in oxygen tension in five 
These 
the three patients who received 
The 


measurements 


patients are summarized in Table 3. 
included 
dextrose therapy as a control. arte 


rial carbon dioxide tension 


Fox et al 


kixchange nm Patients 


Normal, 85 


Treated with Tetracycline 


Alveolar-Arterial 
pO Difference 
Normal, 10-20 mm. He 


Arterial O 
lensior 
100 mm 


After 
letra 
cycling 


After 
Dextrose 


After Initial 
Petra Measure 


eycline ment 


After 
Dextrose 


101 2! 5 12 f 

7s 40 s2 
20 10 

+ as $f) 

+ is ay ft 


at) 
) 


showed no. consistent pattern before and 


after tetracycline therapy; two patients 


showed an increase, two, a decrease, and 


the other patient showed no change in this 


measurement 


In the data arterial tension 


there was a negligible decrease in one case, 


on oxygen 


a negligible increase in one case, and an 


appree iable increase in three cases In two 
of the latter, control therapy had been given; 
in one the increase appeared after dextrose 
therapy, whereas in the other the increase 
did not appear until after the tetracycline 
therapy 

The alveolar-arterial oxygen tension dif 
ferences (A-a pOz) all exceeded the normal 
range during the first period of observation 
The values for Patients 2 and 10 decreased 
to the normal range after dextrose therapy 
the same values 


The tests 


and remained at essentially 
after tetracycline therapy on Pa 
and 11] 
Patient 13 


although not to the normal range 


tients 5 showed no_ significant 


changes showed a. significant 
decrease, 
It is not possible to draw any conclusions 
data as to whether increased 


from. these 


venous admixture or an abnormal diffusion 
barrier played a predominant role in these 
abnormal A-a pOs differences However, 
since the improvement of arterial pt Jo and 
alveolar-arterial pOs difference was more 
consistent than the changes in arterial pCOsz, 
it can be surmised that intrapulmonary gas 
exchange in these patients was slightly im 
proved during the period of observation 
without comparable improvement in ventila 


tion 





A 


Comment 


In chronic bronchiectasis and chroni 


bronchitis the infectious process may pro 
duce disability in two ways: (1) as a result 


of the infection itself and (2) as a result 


of the damage to tissues which follows the 


infection, Any therapy that is proposed 
for these patients must be directed at im 
proving one or both of these conditions 
Since there is good clinical evidence that 
patients who have an acute exacerbation of 
chronic bronchitis or bronchiectasis with 
high fever and other evidences of toxicity 
are improved by various antibiotics, it was 
not the study 


purpose of the present 


to confirm or extend these observations. 


Rather, patients with advanced chron 


bronchitis or bronchiectasis were selected 


who were not in an acute exacerbation of 
the disease and had little toxicity. Accord 
ingly, measurement of improvement in the 
infection was extremely difficult. 

It is apparent from the data presented in 
Table 1 that a course of tetracycline given 
intravenously was able to clear the sputum 
of H. influenzae, pneumococci, and B-strep 


Case M. 


aureus appeared in the sputum of two pa 


tococel in every pyogenes var. 
tients during therapy, and in one of these 
it was present in sufficient numbers so that 
the sputum remained purulent in appearance. 
Nevertheless, even in this patient there was 
a 50% decrease in the amount of sputum, 
and there was symptomatic improvement in 
the patient’s course for several months after 
discharge from the hospital. 


Where 


cycline 


fever was present before tetra 


therapy, it usually disappeared, 
though three patients showed a slight, tran 
chemical 


sient elevation, presumably from 


thrombophlebitis The patients reported in 
all instances that cough was decreased and 
It is difficult 


to judge, however, whether this was due in 


they felt better after therapy 


part to the rest and symptomatic therapy 
obtained during the period of hospitalization 

The effect of the infection upon pulmo 
nary function is more difficult to measure 


At present, we have no physiological tests 
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of the integrity of the walls of the tracheo 


bronchial tree or the effectiveness of the 


cilia in clearing this area. Studies of ven 
tilation and gas exchange are only indirect 
indices of these functions. In the present 
study, they indicate some improvement in 
the majority of patients, but not consistently 
or of a degree that was comfortably beyond 
the variability of the methods themselves. 
The present study appears to show that 
tetracycline administered in doses that will 
achieve relatively high concentrations in the 
body fluids will bring about improvement in 
the bacteriologic state of the sputum and 
presumably, therefore, of the inflammation 
in the bronchi. Since the procedure requires 
hospitalization, it is obviously not recom 
mended for every patient with bronchiecta 
sis, but should be reserved for use during 
acute exacerbations or in patients who have 
considerable disability from chronic cough, 
expectoration of large amounts of sputum, 
and/or toxic symptoms from infection. If 


the condition of these patients cannot be 


improved by simpler measures, the adminis- 


tration of tetracycline by the intravenous 


route should be considered. 


Summary and Conclusions 


Ten patients with bronchiectasis and five 


with chronic bronchitis were treated with 
intravenous tetracycline for 5 to 10 days in 
doses of 1 to 1.5 gm. per day for adults and 
the equivalent for children. 

Pathogenic bacteria disappeared from the 
sputum in every case, although they were 
replaced by M. pyogenes var. aureus in two 
Cases 


In one of these the sputum remained 


purulent. In all of the others it became 
clear. 

Tests of vital capacity, timed vital ca 
pacity, and maximum breathing capacity 
showed no consistent trend before and after 
therapy in patients with bronchiectasis. They 
improved significantly in the five patients 
with chronic bronchitis. 

Improvement in the arterial oxygen ten 
sion and in arterial-alveolar oxygen differ- 
ence was observed in three of five patients 
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tested, indicating improved intrapulmonary 
gas exchange. Changes in arterial carbon 
dioxide tension were equivocal, indicating 
that no significant improvement in ventila 
tion occurred. 

were confined to 


Untoward reactions 


thrombophlebitis which subsided in a few 


days without complication. 
It is that 
cycline therapy improves the infectious proc 


concluded intravenous tetra 


ess in chronic bronchitis and bronchiectasis, 
and its use is recommended where simpler 


measures have failed. Long-term serial 


studies are needed to determine whether 


improvement in infection is accompanied 
by improved pulmonary function. 
Miss Mary 


sistance 


Ann Cooley provided technical as 


University of Illinois College of Medicine, 1853 


W. Polk St., (12) (Dr. Dowling) 
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The Influence of the Endocrine Glands on Fatty Acid 
and Ketone Body Metabolism 


FRANK L. ENGEL, M.D., Durham, N. C. 


The phenomenon of ketosis has intrigued 
physicians and biochemists ever since the 
ketone bodies, acetoacetic acid, Bp hydroxy 
butyric acid, and acetone were identified 
almost 100 years ago in the urine of patients 
with diabetic acidosis.' The decade beginning 
in 1930 


of intense 


a period 
the 


opening of 
the 


marked the 
interest in role of 
endocrines in ketosis, sparked by the almost 
simultaneous discovery and investigation of 
the ketogenic activity of certain pituitary 
extracts by Burn and Ling,? Anselmino and 
Hoffman,*® 


and Rietti.?”” Especially noteworthy during 


Black, Collip, and Thomson,® 


this period was the work in the laboratories 
11-13 14-16 Mirsky.17-20 


Progress in this 


of Houssay, Long, 


Somogyi,7!:** and Stadie.** 
field was impeded to some degree, however, 
lac k of 


availability of purified hormones, and by 


by methodological difficulties, by 


large gaps in knowledge concerning the de 
tails of the metabolic processes involved in 


fat catabolism and anabolism and in keto 


genesis itself. Thanks to the brilliant work 
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of biochemists in the past decade these major 
blocks to progress have been largely over 
fact 


reinvestigate certain aspects of the problem 


come, a which has stimulated us to 
of the influence of the endocrines on fatty 
acid and ketone body metabolism. 

The elucidation of the pathways of fat 
metabolism was initiated by the demonstra 
tion of fatty acid catabolism in the cell-free 
system by Leloir and Munoz, in 1939,** and 
brought to fruition by the work of Lehn 
inger,2>?7)  Lipmann,?® Lynen,?® Ochoa,*” 
Green,*' and others who rapidly worked out 
the details of the 


enzyme systems involved in fat synthesis 


metabolic steps and 
and degradation. While there are still many 
biochemical questions to be answered, the 
status of the field is now such as to allow 


for a much more rational interpretation 
of the phenomenon of ketosis and of the 
influence of hormones thereon. 

The chief ketone body is acetoacetic acid; 
from this is derived B-hydroxybutyric acid 
by reduction and acetone by decarboxyla 
Acetoacetic normal intet 


tion acid is a 


mediary in fat metabolism, but it ordinarily 
exists only in 


acetyl-CoA in 


a transitory state as aceto 
the 
pathways of fatty acids (lig. 1). Only the 


anabolic and catabolic 
liver possesses an enzymatic organization 
which permits both the formation and the 
release of free acetoacetate into the blood 
stream 

The 
(coenzyme A) is acetyl-CoA. This may be 
but 


fatty 


precursor of acetoa ety] CoA 


number of 
the 


derived from a sources, 


particularly from catabolism of 


acids. The latter occurs in series of steps 


illustrated on the right side of Figure 1. 


ach turn of the “fatty acid cycle” results 
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Fig. 1. 


in the release of 


acetyl-CoA. If this is not further oxidized 


a two-carbon compound, 


via the Krebs cycle, illustrated on the left 


side of the diagram, or resynthesized to 
fat, it may condense with another molecule 
of acetyl CoA 


with the release of 


acetoacety] CoA, 
CoA. 


In the liver, the acetoacetyl-CoA is deacy 


to form 


one molecule of 


lated through the influence of the enzyme 
deacylase and released into the hepatic vein, 
freeing another molecule of CoA. The extra 
hepatic tissues possess a_ very active 
enzyme system for recombining CoA with 
acetoacetate, which is brought to them via 


the blood The 
CoA may be donated by succinyl-CoA in the 


stream or formed in situ. 
Krebs cycle. The liver lacks this enzymatic 
mechanism for reconstituting acetoacety] 
CoA, and hence is the only organ which may 
present significant quantities of ketone 
bodies to the blood stream. The acetoacety] 


CoA formed in the extrahepatic tissues may 


Engel 


HEPATIC 


Pathways of 


(Fatty AcylsCoA) 
-2H 


RCH2CH*CHCO~CoA 
l 


+HoO 
OH 


RCH2 CHCH2CO.CoA 


— 


2H | 
0 
RCH2C «CHa CO.CoA 


+CoA 


CH3CO a + RCH2 CO.CoA J 
(ACETYLsCoA) 

+ 
CH3CO.CoA 


CoA | +CoA all 
Py 
—— ACETOACETYL~CoA 


> 


* STEROIDS 
4 


fat metabolism 


be oxidized via the Krebs cycle or may be 
involved in synthetic pathways. 

In final analysis, ketone metabolism is an 
the of 


acetyl-CoA, which in turn may be looked 


indirect reflection of metabolism 
upon as the hub of intermediary metabolism 
( hig 2) This fact added 


to the study of ketone metabolism under 


gives interest 


various physiological and pathological cit 
Acetyl-CoA be 


from carbohydrate metabolism via pyruvate, 


cumstances. may derived 


from fat catabolism by successive ~ 


oxida 
tion of fatty acids, and from protein through 
various possible pathways, as indicated in 


the Figure. In turn the metabolism of ace 
tyl-CoA may follow multiple alternate path 
lirst of all acetyl-CoA 


oxidized to completion in the Krebs cycle 


ways may be 
after condensation with oxalacetate to form 
citrate. With each turn of the cycle a mole 
cule of acetyl-CoA is burned completely, 


oxalacetate is regenerated, and a considerable 
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hig as 


\ce 
path 


of made available 


tyl-CoA may also follow a synthetic 


amount energy 1s 
to longer-chain fatty acids and eventually 
fat, 1) 


process continuing 


neutral ( lig 


Chis 


metabolism 


phospholipids, et 


depends on a 


of glucose via the glycolytic 


DPN.2H 
favoring fatty acid synthesis. linally, acetyl 
CoA 


cholesterol 


pathway, the generated thereby 


is an intermediary in the synthesis of 


and steroid hormones, purines, 


heme, and porphyrins and is utilized in 


acetylation reactions 
Hepatic 
interpreted in terms of 


ketone body production may b 


a balance between 
the rates of production of acetyl CoA trom 


the 


ol 


vel 
or by reduction and synthesis to fat on the 


Whenever its rate of formation 


fat catabolism on one hand and 


disposal by oxidation via the Krebs « 
other hand 
exceeds that of its removal by oxidation or 
reduction, two molecules of acetyl-CoA may 
condense to form acetoacetyl-CoA, and this, 
as well as additional acetoacetyl-CoA de 
rived directly from fat catabolism, may be 
released into the hepatic vein as free aceto 


the enzyme 


acetate through the action of 
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the central point of metabolism 


deacylase (Vig. 1). Since glucose utilization 
via glycolysis makes available DPN.2H for 
fat synthesis, it can be seen why utilizable 
carbohydrate exerts an antiketogenic action 
and why ketosis occurs during carbohydrate 
deprivation and in diabetes mellitus 

The level of blood ketone bodies ts largely 
determined by their rate of production and 
the 


liver, since their rate of 


utilization by the 
parently does not fluctuate within nearly as 


by 


release 
peripheral tissues ap 
wide a range as does the rate of production 


Renal function is another factor in ketosis, 
its major importance being that the ability 


ketone bodies may vary under 


to excrete 
different physiological and pathological ci 
cumstances. Ketonuria thus may not always 
be an adequate reflection of ketonemia 
With this background we may proceed to 
consider some aspects of the hormonal con 
trol of This 
a major research interest in this laboratory 


ketone metabolism. has been 


for several years, and hence this report will 
be oriented primarily from the vantage point 
of our own studies, some of which are as 
yet unpublished. 
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FATTY ACID AND KETONE 
Diabetes Mellitus and Insulin 


The occurrence of ketosis and its allevia 
tion by insulin in diabetes mellitus is so well 
The 


known that it needs little discussion. 


intensity of ketosis in diabetes far exceeds 


that of any other pathological situation. It 
is the only type of ketosis in which a really 
serious disturbance in acid-base balance oc 
curs and in which the accumulation of 
ketone bodies may result in notable symp 
toms, i. e@., coma. In terms of current 
concepts of the metabolic lesion in diabetes 
mellitus, for the ketosis 


reasonably clear. In the absence of insulin, 


the basis seems 
glucose utilization is inhibited either in its 
transfer through the cell membrane or in 
its phosphorylation to glucose-6-phosphate. 
Lipogenesis from carbohydrate is reduced 
sharply in the diabetic animal, presumably 
by a specific block in the conversion of 
acetyl-CoA to fat,** and the final oxidation 
of glucose via the Krebs cycle is depressed. 
‘at is mobilized to the liver and 1s catabo 
lized at an Stadie 
recently reviewed the evidence suggesting 
that the catabolic pathway of fat metabolism 
may diverge at some point from the anabolic 
pathway and that the block in fatty acid 
synthesis in diabetes may be between acetyl 
CoA and butyryl-CoA*, The combination 
of impaired glucose utilization and gly 
and 


accelerated rate. has 


colysis, inhibition of fat synthesis, 


accentuation of fat catabolism makes for 
the maximal possible potential accumulation 
of acetyl-CoA in the liver. By the mechan 
isms already described the excess acetyl-CoA 
drains from the liver as acetoacetate. In 
sulin corrects the basic defect in carbohy 
drate utilization and fat synthesis and thus 
overcomes the ketosis, provided adequate 
carbohydrate is available for metabolism. 

direct 
ketone 


metabolism must be distinguished from the 


In the normal organism the 


metabolic influence of insulin’ in 
secondary reaction to the hypoglycemia. The 
immediate effect of insulin is to lower the 
level of blood ketones as the blood sugar 
level is falling, and one may assume that 


this effect is brought about through a re 


Engel 
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versal of the biochemical mechanisms just 
described. However, once hypoglycemia 1s 
established the decline in blood ketone levels 
comes to a halt and is followed in several 
hours by an increase beyond the initial 
values, a sequence of events which has been 


known for normal 


many years.** In the 
subject the time of the ketosis corresponds 
to the period of recovery from hypogly 
cemia. This posthypoglycemic ketonemia is 
due to an increased hepatic production of 
ketone bodies. employing the technique of 
hepatic vein catheterization, we have made a 
quantitative estimate of the rate of splanch 
nic production of ketone bodies in man by 
simultaneously determining the hepatic vein 
femoral artery blood ketone-body level dif 
ference and the estimated hepatic blood flow 
by the sulfobromophthalein method.*’ Five 
hours after a brief episode of hypoglycemia 
induced in normal man by the intravenous 
injection of 0.1 unit of insulin per kilogram 
of body weight there is a fivefold increase 
by the 


(Table).°° This observation lends experi 


in ketone body production liver 


mental support to the clinical experience that 
insulin hypoglycemia may initiate ketosis 
in the diabetic patient. In the same experi 


ment an infusion of sodium octanoate, an 


eight-carbon fatty acid and known ketone 
body precursor, Was done during the period 
of recovery from hypoglycemia to determine 
whether hypoglycemia resulted in an ac 

celerated conversion of a fatty acid to ketone 
bodies. As is apparent from the Table, there 


was no greater increment in ketone-body 
Ketone Body Production in Man 
After an Overnight Kast and Fiwe Hours 
After Intravenous Administration of 
Insulin * 


Net Splanchni 


N.S.K.P., 
uM Acetone/Min./M 
Subject Group 
During 
Control Na Oct 
34.0 158.0 
Control + + 
5.20 


160.7 
Hypogly« t 
46.0 


P value <0.01 <001 


* 0.1 unit of insulin per kilogram of body weight 





1 


production over the basal values in hypo 
glycemi subjec ts as compared to their con 
trols, suggesting that the action of insulin 
hypoglycemia is not directly on fatty acid 
This the 


action of a pituitary ketogenic factor to be 


catabolism. result contrasts with 


described later which did result in a greater 


yield of ketone bodies from infused octano 


“ 


ate in the rat 
A 


ketosis may be visualized readily in terms of 


metabolic basis for hypoglycemia 
current concepts of intermediary metabolism 
Hypoglycemia, whether induced by insulin, 


calls 


metabolic adjustment which may be viewed 


phloridzin, or starvation, forth a 


teleologically as designed to restore the blood 
sugar as rapidly and effectively as possible 
to maintain the metabolic integrity of the 
This 


insulin hypoglycemia is essentially the same 


central nervous system reaction to 
as that during fasting except that the forme 
is of necessity more intense and is telescoped 
The first 
the 


glycogen in the liver. I¢pinephrine facilitates 


release of 


of 


in time response is a 


glucose from preformed stores 
this reaction, which is relatively short-lived, 
since the liver glycogen stores are rapidly 
depleted 
particularly for fat synthesis, is reduced to 


central nervous system 


Secondly, glucose — utilization, 


a minimum in tissues other than the 


\n impaired toler 


ance to glucose is readily demonstrated 


following insulin hypoglycemia. Protein ca 
tabolism is accelerated, presumably for the 
purpose of gluconeogenesis. In the rat an 
been 
the 


fat 


mcrease metabolism has 


ia) 


nm nitrogen 


shown occur within three hours of 


induction of hypoglycemia.** Finally, 


catabolism increased and with it ketosis 


Is 


occurs; the former is reflected in a lowering 


of the R. Q. This combination of metabolic 


events may be interpreted as “diabetes in 


miniature” and, indeed, in fasting has long 
dia 


been known as hunger or. starvation 


betes. The ketosis is much less intense than 
in diabetic ketosis but presumably is brought 
about by somewhat similar mechanisms, i. e 
the combination of diminished glucose utili 
zation, impaired fat synthesis, and acceler 


?? 


on 


VU 


A, ARCHIVES OF INTERNAL MEDICINI 
ated fat catabolism all leading to a surplus 
of acetyl CoA to condense to acetoacety] 


( ‘0A, the 


hepatic In contrast to 


which in turn is released into 
vein as acetoacetate. 
diabetic ketosis, however, it is promptly al 
leviated by glucose administration. 

There are reasons to believe that certain 
features of this metabolic reaction might be 
moderated by endocrine secretions, since the 
total picture of starvation diabetes does not 
develop in the absence of the adenohypophy 
sis, and/or the adrenal cortex and the re 
sponse may be exaggerated in the absence 
increased 
the 


and 


of the pancreas. Moreover, an 


secretion of metabolic factors from 


pituitary,®® of adrenal cortical steroids, 


of epinephrine *! has been reported during 
insulin hypoglycemia, and it is well known 
that insulin secretion by the pancreas is de 
pressed by hypoglycemia.** The concept that 
the endocrines are specificially involved in 
the ketosis of fasting and insulin hypogly 


cemia will now be examined. 


The Adrenal Medulla 


Since an epinephrine discharge occurs 
early in response to hypoglycemia, it may be 
involved in the ketonemic response, particu 
larly since the adrenal medulla has recently 
of fat 


adrenal 


implicated in certain § types 
to the The 


medulla, the chief source of epinephrine, is 


been 
mobilization liver.** 
not essential for ketosis, since the adrenode 
medullated still 
response to insulin hypoglycemia,** pineph 
itself eftlect 
ketonemia in the rat,’ although in other 
both effect 


rat exhibits a ketonemic 


rine has a depressing on 


and a_ ketonemi 


| 46 


species no 


response have been describec 


The Adrenal Cortex 


carly reports on the influence of adrenal 
ectomy on ketosis were contradictory, largely 
because ketonuria was used as the basis for 
the of 
function of adrenal in 


estimation of ketosis and influence 


the abnormal renal 


sufficiency was not taken into account. 


Adrenalectomy reputedly depressed ke 


tonurta, but when blood ketone levels were 
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hig. 3.—Effect of adrenalectomy on 
ketone body 
increased ketonemia in the 
decreased ketonemia in the saline-treated r: 


restores glycemia and ketonemia to normal 


measured it was established that these were 


as low 


20,47 


not 
values. Our studies have indicated that 


a failing peripheral circulation inhibits 


ketonemia and suggest that this factor may 
have been responsible for the difficulty in 


estimating the degree of ketonemia due 


specifically to the lack of adrenal steroids.** 
Indeed, if adrenalectomized rats are kept in 
optimal condition with sodium chloride and 
desoxycorticosterone acetate (Doca) during 
a prolonged fast, they exhibit a slightly 
but significantly greater ketonemia than do 
normal rats (lig. 3).4% This ketosis is re 
duced to normal by cortisone treatment 
Desoxycorticosterone acetate itself has no 
effect on ketonemia in normal rats and 
hence presumably is not responsible for the 
ketosis observed in the desoxycorticosterone 
rats 


acetate-maintained adrenalectomized 


Not only is there enhanced ketonemia in the 


Enge! 


levels in normal and adrenalectomized rats during a four-day 
rats maintained on 


as anticipated from the urine 


seep pentane O WOTNG Control (17) 
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hypogl y« emia 


sugar and 
Note the 

and the 
Cortisone 


glycemia and ketonemia, 


desox ycorticosterone 
despite compar able 


fasted adrenalectomized rat protected with 
desoxycorticosterone acetate and salt, but 
recent data also indicate that the same type 
of rat can still respond to insulin hypo 
glycemia with a rise in blood ketones, despit 
the depressing effect of hypoglycemia on the 
circulation of the adrenalectomized rat," 

It is thus apparent that the adrenal cortex, 
like the medulla, also is not essential for the 
ketosis of fasting or hypoglycemia, even 
though their secretion is increased by these 
shown by Kinsell, 


stimuli. Indeed, as first 


in man with cortisone and a slow infusion 
of corticotropin (ACTH), ” and confirmed 


by us, in the rat,*’®! cortisone and related 


compounds actually inhibit fasting ketosis 


Cortisone and hydrocortisone also 
cold 


sodium 


(big +) 


suppress the ketosis associated with 


stress *! and intoxication with 


fluoroacetate, a Krebs cycle poison,®* but 


they do not modify the ketonemia secondary 


2 
’ 
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DAYS OF FASTING 


cortisone and hydrocortisone in normal rats 


Note elevated blood sugar levels in corticoid-treated rats 


to insulin hypoglycemia in either man *® or 
the rat * 


extracts in the rat.*° It is thus apparent that 


or that due to certain pituitary 


the adrenal cortex not only is not essential 
for ketosis, but that the glucocorticoids may, 
under certain circumstances, actually inhibit 
ketosis. 

The possible mechanisms by which the 
adrenal cortex influences ketone metabolism 
are difficult to formulate, largely because 
there are still many gaps and certain con 
tradictions in our knowledge of the role 
of the adrenal cortex in intermediary metab 
olism. The largest area of disagreement 
the adrenal cortex in 


Some of the 


relates to the role of 
fat anabolism and catabolism. 
discrepancies undoubtedly hinge on differ 
ences in experimental conditions and tech 
the data Welt Wil 


indicate that adrenalectomized rats 


niques. Thus of and 


helmi ** 
fed a fat-free high-carbohydrate diet have 


a higher rate of lipogenesis from carbohy 


24 


drate than controls but that their rate of fat 
utilization is also considerable. This, as well 
as the observation that adrenalectomy and 
hypophysectomy restore lipogenesis to nor 
mal in the diabetic animal,®* indicates that 
favorable in 


adrenal hormone lack has a 


fluence on lipogenesis. This interpretation, 
however, is not supported by the studies of 
Lipsett Moore ** 


Bowen,**? which present evidences of im 


and and Perry and 
paired lipogenesis from acetate and no dis 
turbance in fatty acid catabolism in the 
livers of adrenalectomized rats. 

In either case, one can offer a reasonable 
explanation for the mild ketosis of fasting 
in the adrenalectomized animal and the sup 
pression of ketosis by glucocorticoids. In 
the former, the stage is set by the rapid 
depletion of liver glycogen during fasting, 
due presumably to continuing ample glucose 
utilization without compensatory gluconeo 
genesis from protein catabolism occurs 


as 
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normally during a fast. As the fast con 


tinues, 
catabolism is at least as great, or greater, 
Both these factors contribute 


lipogenesis must decline, and fat 


than normal. 
to ketogenesis. If in addition we assume 
that the accelerated protein catabolism which 
occurs in the normal organism can inhibit 
ketosis to some degree by contributing inter 
mediaries to the Krebs cycle, it becomes 
apparent why ketonemia in the adrenalec 
tomized rat finally exceeds the normal as 
the fast continues. 

The antiketogenic effect of the glucocorti 
coids may be interpreted in terms of their 
action in shifting the balance of fat metab 
olism toward a net accumulation of fat, 
regardless of whether this is brought about 
by an inhibition of fat synthesis and fat 
catabolism, with the latter inhibition exceed 
ing the former, or whether fat synthesis may 
stimulated. In case, the 


actually be any 


consequence of such a shift would be a 
decreased supply of acetyl-CoA and aceto 
acetyl-CoA catabolism. At the 


same time the accelerated rate of gluconeo 


from fat 


genesis associated with glucocorticoid action 
during fasting maintains liver glycogen and 
also keeps up a supply of Krebs cycle 


intermediaries from amino acids to help 
“drain off” ac etyl CoA into the cycle despite 
inhibition of glucose 


a simultaneous mild 


utilization. Cortisone has diabetogenic ac 
tivity, but the bulk of evidence indicates 
that it causes a type of diabetes which is 
primarily due to overproduction of carbo 
hydrate,”* in contrast to the predominantly 
“underutilization” diabetes of insulin de 
~ 40% 


of Cushing’s disease is rarely complicated 


ficiency.’ of interest that the diabetes 


by ketosis. Moreover, corticotropin or corti 
sone has been given to diabetic patients and 
has exacerbated glycosuria without inducing 
ketosis.“” Indeed, in some cases ketosis has 
even been diminished by cortisone treatment. 
Kinsell *’ that a 


The demonstration by 


continuous infusion of corticotropin in 
hibited fasting ketosis in man seemed at 
first to be a paradox, since corticotropin had 


been reported to be ketogenic in the rat." 
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Studies in this laboratory at first heightened 
the controversy, because it was found that 


corticotropin injected into rats four times 


daily had no effect whatsoever on ketonemia 


during a four-day fast, even though corti 
sone in a comparable experiment completely 
suppressed ketosis.°' Eventually, however, 
the contradictory data were explained by the 
discovery that in acute experiments corti 
cotropin produced an immediate rise in blood 
that this 
even in the total 
In short, the previously described 


ketones and ketonemia occurred 


absence of the adrenal 


glands." 
ketogenic effect of corticotropin was not 
mediated by corticoids from adrenal stimula 
tion but was due either to an extra-adrenal 
metabolic effect of corticotropin or to con 


tamination of the corticotropin with a 


ketogenic principle from the pituitary 


Kinsell’s results, in turn, were obviously 


due to the mode of administration of corti 
The 


stimulation of 


cotropin employed by him, slow in 


fusion resulted in a strong 
the adrenal cortices with a minimal dose of 
the pituitary factor. These observations lead 
us to a consideration of pituitary factors in 


ketosis 


Adenohypophysis 


It is now well known that certain pitui 


tary extracts not only induce ketosis but 


also have other interesting metabolic ef 


fects hese include mobilization of fat to 
the liver (adipokinesis), hyperlipemia, de 


pression of the R. i, hypoglycemia in the 
fasted, 


*S As pituitary extracts became more 


animal which has and anti-insulin 


activity 
purified, these various metabolic activities 


became increasingly associated with the 
fraction possessing growth activity, and, in 
deed, most investigators are of the opinion 
that they 


hormone 


are specific properties of growth 
extensive 
least 


On the other hand, 
chemical and biological studies in at 
two laboratories have yielded evidence to 
that the 


above may be as much or more a property 


indicate metabolic activities noted 


of a protein or peptide molecule that behaves 


chemically more like corticotropin than 


° 
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somatotropin.*** These metabolic activities 
of corticotropin are clearly not mediated by 
adrenal cortical stimulation, being demon 
strable in adrenalectomized animals. How 


ever, it is not established whether they 
represent properties of the same molecule 
or portion thereof which is responsible for 
the corticotropic activity per se. Preliminary 
data suggest that ketogenic and adipokineti: 
activities may persist after chemical treat 
ment which abolishes adrenal ascorbic-acid 
depleting activity. Furthermore, recent 
studies have shown that of four peptides 
derived by peptic digestion of oxidized cellu 
lose (Oxycel) corticotropin and possessing 
corticotropic activity, only two have keto 
genic activity.” The ketogenic activity does 
contamination with 


not seem to represent 


growth hormone per se, since chemical 


treatment which destroys the growth-pro 
moting and diabetogenic effects of growth 


hormone does not eliminate the ketogeni 


response to either corticotropin or growth 


hormone.*® 


The problem of the nature of the pituitary 
mobilization 
the 


factor(s) concerned with fat 


and ketosis is further confounded by 
fact that thyroid-stimulating hormone also 
has these properties and has, indeed, been 
considered by some as the fat-mobilizing and 
wor Ti that 


while all investigators agree that the adeno 


ketogenic hormone. is apparent 


hypophysis influences fat metabolism, there 


is at present no agreement concerning the 
identity of the factor or factors involved 
I'rom studies in our laboratory we are led 
to the preliminary view that growth hor 
mone, corticotropin, and thyrotropin each 
independently have ketogenic activity. It 
remains to be established whether the keto 
genic and other metabolic activities of dif 
ferent pituitary preparations represent tru 
hormones or 


physiological properties of 


whether some of all might be artefacts 
resulting from the chemical manipulation of 
pituitary proteins and peptides. They may 
depend on specific amino acid sequences 
which endow the whole or a fragment of the 


original hormone molecule with these bio 
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logical actions. Precedent for such a con 
cept has just been published by Geschwind 
et al.,°° who showed that melanocyte-stimu- 
lating hormone (MSH) and corticotropin 
have a certain amino acid sequence in com 
mon. They suggest that the latter might be 
responsible for intermedinlike activity of 
corticotropin preparations. 

In view of the fact that the adenohypoph- 
ysis apparently secretes a substance or 
substances which stimulate ketosis, and since 
the adrenal cortex and medulla are not neces 
sary for the acute ketosis of hypoglycemia, 
it has seemed quite reasonable te postulate 
that the pituitary gland is the endocrine 
mediator in this response. This is_par- 
ticularly logical, since it has been considered 
well established that the hypophysectomized 
animal does not readily develop ketosis. It 
came as a surprise, therefore, to find that the 
hypophysectomized rat developed ketonemia 
quite as well as the normal animal during 
and following hypoglycemia (Fig. 5). 
Moreover, when the proposition that the 
ketosis does not develop during a fast in the 
absence of the hypophysis was reexamined, 
it was found that this is true only during 
a short fast; after 72 hours the hypophy 
sectomized animal exhibits greater ketonemia 
the the 


normal rat the peak of ketonemia occurs 


than intact animal (Tig. 6). In 
xy about the 48th hour; in the hypophy 
sectomized and in the adrenalectomized rat 
ketonemia tends to increase progressively 
during the fast. The ketosis in the hypoph- 
vsectomized rats is associated with 
greater and more sustained hypoglycemia 
the The fall in 


ketone levels in the normal fasting animal 


than in normal animal. 
corresponds with the phase of rising blood 
sugar (and presumably of liver glycogen), 
and hence there are reasons to suspect that 
the adrenal cortex might be responsible for 
the metabolic adjustment, since these changes 
do not take place in the absence of the 
adrenal cortex. On the other hand, however, 
that 


Tepperman and Tepperman® found 


ketone body production by liver slices from 
rats depressed. 


hypophy sectomized was 


Vol. 100, July, 1957 





FATTY ACID AND KETONE 


METABOLISM 





110 


90 - 


|V 


NORMAL 
0.35-0.50u Insulin 
(14) 








bd 


BLOOD 
KETONES 
MG% 
(As Acetone) 




















00075-0025 u Insulin 





ry 


Blood during and 


hypophysectomized rats 


Fig. 5 ketone levels 


following 
Although the absolute levels of ketone bodies are lower in the hypo 


\A 


HYPOX (Cortisone O5Mg/d) 
0025-010u Insulin 
(13) (11) 


HYPOX 





HOURS 


insulin hypoglycemia in normal and 


physectomized rats, the increment from the starting level after hypoglycemia was not signifi 


cantly different in the three groups 


Note the fall in ketone bodies at two hours in the controls 


This did not occur in the hypophysectomized rats 


During the first 15 days after hypophy 
sectomy ketogenesis could be restored by 
treatment of the rats with growth hormone 
Beyond 30 


cortisone and growth hormone were neces 


days after hypophysectomy, 
sary to restore ketogenesis. Our experience 
contrasted with Tepperman’s for hypophy 
showed an even 
135-165 


operation than occurred 11-58 days after 


sectomized rats greater 


ketonemic response days after 


operation. The rats recently operated on 
exhibited more weight loss during fasting, 
which we interpret as indicating the persis 
tence of some adrenal function. Later, when 
adrenal atrophy was complete, ketosis was 
greater and weight loss less during the fast. 
Bondy and Wilhelmi “ introduced another 
parameter into this problem when they found 
that thyroid treatment restored to normal 


the low ketogenic potentialities of the liver 


Iingel 


slice from the hypophysectomized rat. Out 
own data on the influence of thyroid treat 
ment on ketosis in the hypophysectomized 
rat are indecisive. 

These data appear to be at variance with 
earlier reports showing that hypophysectomy 
suppressed fasting and phloridzin-poisoning 
ketosis.’* However, examination of the data 
indicates that the discrepancy is not as great 
as it seems. In no previous study was a 
prolonged fast carried out, the longest on 


blood 


measured being only 36 


record in which ketone levels were 


hours.’' In this 
study ketonemia was the same in the con 
trols and the hypophysectomized animals at 
this time, even though the latter lagged be 
hind the controls prior to this. In our study 
on the ketosis of the hypophysectomized rats, 
ketonemia did not clearly exceed that of the 


controls until after 72 hours. More difficult 


2] 
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to reconcile with these results are the well 
established data of Houssay, showing that 
hypophysectomy abolishes the ketosis of 
pancreatic diabetes.” 

Ihe 
factors induce ketosis have not been eluci 
dated 


which 


mechanism(s) by which pituitary 


lhere are a number of possibilities 


have been considered in detail else 


where **; the problem is complicated by the 
question of whether or not there are several 
different ketogeni pituitary factos. How 
ever, they all seem to have one property in 
common, 1, ¢., they also cause a mobilization 
fat to the 


thereby providing an increased substrate for 


of from the periphery liver, 


ketone production in that organ. In the case 
of growth hormone the fat accumulation in 
increase in the 


the liver is preceded by an 


blood neutral fat content.** The same agent 
lowers the R. Q., inhibits glucose utilization 


for fat synthesis and oxidation, stimulates 
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during 
inverse relationship between glycemia and ketonemia and the greater 
that had been hypophysectomized the longest. 
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== 
7 


a seven-day fast in normal and hypoplhiyse: 


and 


fat blocks 


promotes protein anabolism, all of which 


catabolism, insulin action, 


would be expected to throw the balance in 
favor of ketone body production. Indeed, 
with respect to the last and specific action 
of growth hormone, it might be noted that 
most circumstances of rapid 


under pro 


tein synthesis, as in childhood, pregnancy, 


{ , 
lactation, and the anabolic phase of con 


valescence, ketosis develops more readily 
than normally during fasting. This may be 
the fact that 
the metabolic 


geared to a rapid breakdown of fat and to 


a reflection of under these 


circumstances machine is 
a slowed rate of protein breakdown and 
gluconeogenesis. 

The ketogenic factor which is chemically 
associated with corticotropin but does not 
act through the adrenal cortex likewise pro 
motes fat mobilization and also may have a 


direct effect on fatty acid catabolism and 
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on ketone body production per se.*? This 
was shown in a study in which pretreatment 
with a single dose of corticotropin resulted 
in a significantly greater increase in blood 
ketones during an infusion of sodium 
octanoate in the rat than would be expected 
from either the octanoate itself or the hor 
mone. Comparable studies have not been 
purified growth hormone to 


done with 


whether it has a similar action 


determine 
on fatty acid metabolism. Corticotropin also 


prevented the antiketogenic effect of a glu 
cose Like growth hormone, cortico 
tropin blood 


during fasting, but this reaction is not re 


load. 


may also lower the sugar 
sponsible for the ketosis, since the latter pre 
cedes the hypoglycemia. It also improves 
carbohydrate tolerance during an intraven 
ous dextrose tolerance test,37 possibly by pro 
storage in muscle, since 
there that it 
anti-insulin effect in other regards. 

The mechanism by which thyroid-stimu 


moting glycogen 
have an 


64 


are evidences may 


lating hormone promotes fat mobilization 


and ketosis is even less well understood. 
The thyroid is not necessary for this re 
sponse. Lotspeich and Petersen consider the 
lowering of the liver glycogen and blood 
as growth 


sugar by this material as well 


DIABETES 
STARVATION 
HYPOGLYCEMIA 
HIGH FAT DIET 
STRESS 


GLUCOSE ntl Seqtert 





GROWTH 
PREGNANCY 
LACTATION 
GROWTH HORMONE 


y 


ACID AND KETONE METABOLISM 


-» GLUCOSE -6-PO, 


HYPOGLYCEMIA 


LOW CBH. DIET 








PROTEN 
ADRENALECTOMY 
HYPOPHYSECTOMY 





Vig. 7 


Mechanisms 


hormone to be important for the ketosis."® 
67 

The observation that the hypophysecto- 
mized rat eventually exhibits a brisk ketosis 
during fasting or after insulin hypoglycemia 
requires some revision of our notions con 
cerning the role of the adenohypophysis in 
ketone metabolism, as well as of our 
concepts concerning the specificity of the 
ketogeni At first it 
paradoxical that both excess and deficiency 


response, would seem 
of pituitary hormones should be associated 
with ketosis. However, more sober thought 
brings us to the realization that this find 
ing is entirely consistent with the basic 
principle of endocrinology, namely, that the 
hormones do not initiate or stop metabolic 


fasting hypophysectomized animal becomes 


reactions but simply modify their rates 


profoundly hypoglycemic, depleting — its 


muscle and liver glycogen stores, and at the 
same time has difficulty in mobilizing pro 
tein rapidly enough for gluconeogenesis be 
cause of adrenal insufficiency. Under these 


circumstances this carbohydrate deprived 


animal has little choice but to draw on its 


fat stores, which may be ample until fasting, 
but even these cannot be oxidized completely 


in the liver because of carbohydrate lack; 
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Kig. 8 
ketosis is the consequence It is important to 
emphasize that the ketosis still develops more 
slowly than normal and that in terms of the 
magnitude of the hypoglycemic stimulus the 
degree of ketosis may likewise still be less 
than normal, a conclusion entirely consistent 
with the basic principle of endocrinology 
just stated Indeed, a more appropriate 
control for the hypophysectomized rat might 
be the intact phloridzinized rat with com 
parable hypoglycemia. It might be predicted 
from data already available that the normal 
animal during a prolonged fast would show 
a marked increase in ketosis during phlorid 
zin hypoglycemia, while the hypophysecto 
mized rat little or 
beyond that already noted during the fast 


the 


would show no chang 


Some of endocrine and nutritional 


factors which influence ketogenesis and 


antiketogenesis in the liver are depicted in 
ligures 7 and 8. These diagrams reduce the 
phenomenon of ketosis to its simplest terms, 
between production and 


the balance 


utilization of acetyl-CoA by diverse path 


» €. 


ways. lKetogenesis is represented by the 


situation in which there is a_ theoretical 


excess of acetyl CoA, which “drains off” as 
Conversely, antiketogenesis 


the 


acetoacetate. 


follows when metabolic pattern favors 


utilization of acetyl-CoA by fat synthesis 


30 
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ACE TOACETATE 


of antiketogenesis 





and oxidation in the Krebs cycle. As in 
in the diagrams, nutritional and 
different 


dicated 


hormonal factors influence 


steps in this metabolic picture directly or 


may 
indirectly and in diverse ways 


Summary 


Current concepts of intermediary fat 


metabolism and ketogenesis are reviewed. 

The 
of diabetes 
hypoglycemia and the antiketogenic action of 


mechanisms involved in the ketosis 


mellitus, fasting, and insulin 
glucose and insulin are discussed 

Phe possible roles of the endocrine glands 
in fasting and insulin hypoglycemia ketosis 
are reviewed. Neither the adrenal medulla, 
the adrenal cortex, nor the hypophysis is 
essential to the development of ketosis dur 
Ing hypoglycemia. Glucocorti 
coids the 
fasting, cold stress, and fluoroacetate poison 


ing, but not that due to insulin hypoglycemia 


fasting or 


suppress ketosis resulting from 


or ketogenic pituitary extracts. 

Growth hormone, thyrotropin, and corti 
cotropin possess ketogenic and adipokinetic 
action, the latter independent of the adrenal 


cortices. The significance of multiple keto 


genic factors and their possible modes of 


action are considered. The hypophysecto 
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mized rat develops greater ketosis and more 


hypoglycemia than does the normal rat dur 


ing a seven-day fast. 


Department of Medicine, Duke University 


School of Medicine 


REFERENCES 


Symposium on 


Ketosis, Me- 


1. Campbell, J., and Best, C. H.: 
Diabetes: Physiological Aspects of 
tabolism 5:95, 1956 

2. Burn, J. H., and Ling, H. W.: The 
Acetone Bodies on a Fat Diet as Affected 
(Anterior Lobe) 
Pharm. & 


Excre 
tion of 
by the Injection of Pituitary 
and by Pregnancy, Quart. J 
6:31, 1933 


3. Anselmino, K. Jf., 


I xtract 
Pharmacol 
Hoffman, F Das 


Fettstoffwechselhormon des Hypophysenvorderlap 


and 


Nachweis, Darstellung und Ejigenshaften 
des Hormons, Klin. Wehnschr. 10:2380, 1931 
4. Hoffman, F Anselmino, K. J Das 


Fettstoffwechselhormon des Hypophysenvorderlap 


pens: I 
and 


Stoffwechselwirkungen und-regulationen 
Wehnschr. 10:2383, 1931 

and Hoffman, F.: Zur 
Darstellung des Fettstoffwechselhormons des Hy 
1936 


Thomson, 


pens: I] 
des Hormons, Klin 
5. Anselmino, K. J., 


pophysenvorderlappens, Endokrinologie 17:1, 

6. Black, P. T.; Collip, J 
D. L.: The Effect of 
on Acetone 
Physiol. 82:385, 1934 

7. Rietti, C. 7 
de extracto alcalino de Iébulo anterior 
argent. biol. 10:136, 1934 
Rietti, C. J Accion 


cetonemiante del extracto Aanterohipofisario en las 


B., and 
Anterior Pituitary Extracts 


jody Excretion in the Rat, J 
Variaciones de la cetonuria pot 
inyeccion 
de hipofisis, Rev Sor 


oussay, B , ane 
8. H ee 1 


) 


insuficienciasendocrinas de la rata, Rev. So 
argent. biol. 13:209, 1937 

9. Foglia, V. G., and Mazzocco, P Accién del 
extracto anterohipofisario sobre la grasa hepatica 


biol. 13:301, 1937 


Elevacion cetonémica por 


y muscular, Rev. Soc. argent 

10. Rietti, ¢ 7 
extracto Anterohipofisario en el perro, Rev. So 
argent. biol. 13:312, 1937 

11 Houssay, B A 
Gland, New England J 

12. Rietti, C. T 
Phlorrhizin Diabetes of Hypophysectomized Dogs, 
J. Physiol. 77:92, 1932 

13. Foglia. V. G.: Gerschman, R 
D).; Munoz, J|., and Rietti, C. 1 La 


de la diabetes pan reatica por el extracto alcalino 


Functions of the Pituitar 
Med. 214:971, 1936 


Ketosis in the Pancreatic and 


Marenzi, A 
agravacion 
del l6bulo anterior de hipdfisis, Rev. Soc. argent 
biol. 13:83, 1937 

14. Long, C. N. H., 
The Effects of 
upon Experimental 
Med. 63:465, 1936 


Lukens, F. D. W 
Hypophysec 


and 
Adrenalectomy and 
toms Diabetes in the Cat, J 


I-xper 


Finael 


METABOLISM 


Studies 


and Long, C, N. H 
Activity o the 


15. Shipley, R. A., 


on the Ketogenic Anterio1 
The Relation of Ketonemia to 
Ketonuria in the Rat; I]. A Method for the Assay 
Activity; III. The Nature of the 
Ketogenic Principle, Biochem. |. 32:2242, 1938 


16. Harrison, H. C., and Long, C. N. H kf 
Fasted 


Pituitary | 


of the Ketogenic 


Anterior Pituitary Extracts in the 


26 :971, 1940 
The Source of the 


tects ot 
Rat, Endocrinology 
17. Mirsky, A 


Resulting 


Blood Ace 
Administration of the 
Ketogenic Principle of the Anterior 
Am. J. Physiol. 115:424, 1936 

18. Mirsky, A Nelson, N., and Grayman, | 
The Utilization of Acetone Bodies: 1. The Influ 
in’ Nephrecto 
130:179, 1939 
and Mechanism of 


Insulin, Am | 


tone from the 


Ilypophysis, 


Glu Ose 
Chem 


and of 
mized Female Rats, |. Biol 
19. Mirsky, A The Site 
the Antiketogenic Action of 
116:322, 1936 
20. Nelson, N The 
Bodies: III. The Influence of 
Biol 132:711, 1940 
21. Somogyi, M Changes in 
Ketonuria During 
Iexper. Biol. & Med 
22. Somogyi, M 
Production of 
141 :219, 1941 
23. Stadie, W. ( 
Mellitus, 


ence ol Feeding 


Physiol 
Utilization of Acetone 
\drenalectomy, | 
Chem 
Ketonemia and 
Hypoglycemia,  Pro« So 
$5 644, 1940 
Effects of Insulin 
Bodies, | Biol 


upon the 
Ketone Chem 
Metabolism 
129, 1941 


Intermediar 


in Diabetes Harvey Lect. 37 
1942 

24. Leloir, L. F., and 
Acid Oxidation in the 
1939 

25. Lehninger, A. L 


Polyphosphate s to Fatty 


Munoz, |. M 


Liver, 


Fatty 
Biochen I. 33:734, 
The Relationship of the 
Acid 


Preparations, |] 


Oxida 


Biol 


Adenosine 
tion in Homogenized Liver 
Chem. 157 :363, 1945 

26. Lehninger, A. I On the Activation of 
Fatty Acid Oxidation, J. Biol. Chem. 161 :437, 
194 

27. Lehninger, A. L \ 
the Products of Fatty Acid Oxidation in 
I. Biol. Chem. 164 01, 1946 
28. Lipmann, F.: Development of the 


Ai count 


Quantitative Study of 
Liver 
Suspensions, 
Acetyla 
tion Problem, a Personal Science 120 
855, 1954 

9, Lynen, F Acetyl 
Fatty Acid ¢ ycle, Harvey 

3). Ochoa, S 


Acid 


Coenzyme \ and the 
Lect. 48:210, 1953 

Mechanisms in the 
mol, 15:183, 


Enzymatic 


Citric Cycle, Advances Enz 
1954 

31. Green, D. E and S 
l‘atty Acids in Soluble Enzyme Systems of 
lissues, Clin. Chem. 1:53, 

32. Chaikoff, I. L Metabolic 


hydrate Metabolism in Diahete 


nthesis of 


Animal 


Oxidation 


1955 
Block ( 
Har ( 


irbo 





A 


33. Stadie, W. (¢ Recent Advances in Insulin 
Research, Diabetes 5:263, 1956 
34. Collip, J. B.: The 


Bodies in the Urine of 


Occurrence of Ketone 


Normal Rabbits in a Con 


dition of Hypoglycemia Following the Administra 


Acute Acidosis 


Chem 3e 


Condition of 


Biol 


Insulin—a 
Produced, | 


tion ot 
Experimentally 
1923 

35. Werk, E. E., Jr.; McPherson, H. T.; Han 
rick, L. W., Js Myers, J. D., and Engel, F. J 
Studies on Metabolism in Man: |. A 
Method bor the Estimation o! 
Splanchni Clin. Invest. 34 
1256, 19 

36. McPherson, H. T.; Werk, E. E., Jt 

eS and Myers, J 8) 

37. Engel, M. G., and 
Corticotropin on 


Ketone 
(Juantitative 
Ketone Production, | 
Engel 
To be published 
Engel, F. L.: Influer 
Fatty Acid and G 


Endocrinolos 


of Oxycel 
cose Metabolism in the Rat 
BOK, 1956 

38. Engel, F. L 
Cataboli 


Studies on the Nature of 
Adrenal 
Hypoglycemi 


Cortical 


Protein Response to 


Accentuation by Insulin 
170, 1949 


Insulin-Reversible 


Iextract 

Endocrinology 45 
39. Bornstein, | Inhibition 

Utilization by Serum Lipoprotein Fra 
205 :513, 1953 

Migeon, ( J.; Eik-Nes, K 

The Effect 


Py rogen, am 


of Glucose 
tions, |. Biol 
10. Bliss, FE. L.; 
Sandherg, A. A., and Samuels, L 
of Insulin, Histamine, Bacterial 
the Antabuse-Alcohol 
of 17-Hydroxycorticosteroids in_ the 
Man, Metabolism 3:493, 1954 
Kuler, U. S., and Luft, R Effect of 
Adrenaline 


Subjects and 


Chem 


Reaction upon the Level 
Periphera 
Blood of 

+] von 
Insulin on Urinary Excretion of 
Studies in 10 Healthy 


Acromegaly, Metabolist ] 4s 


Noradrenaline 
in O Case ot 
1952 

12. Houssay, B. S 
Equilibrium, Proc. So 


Diabetes as a Disturbance 


of Endocrine Biol. Cher 
14:1, 

13. Wool, 1. G.; 
R., and 
Physiology of Fat 
178 :427, 1954 

14 Amatruda, ‘| a ie. 
Unpublished observations 

45. Engel, M. G., and Engel, F. | 
observations 

46. Warming-Larsen, <A Che 
Adrenalin on Blood 
Normal 
from 
scandinay. 132 :507, 

17. Mackay, | 
( The 
vation ol 
1946 


1956 

Goldstein, M. S.; Rat 
Role of Epinephrine 
Mobilization, Am. | 


Levine, R 


Unpublisl 


Influen 
Sugar and Blood 
Individuals and in 


Disease, Acti 


Bodies in 
Hepatic 
1949 
M.; Wick, A. N., and 
Adrenalectomy 


, 
OCICS, 


Suffering 


Influence of on th 


Acetone E-ndocrinolog 


32 


1, ARCHIVES OF INTERNAL MEDICINI 
48. Engel, F Acid 
and Ketone Metabolism During Hemorrhage and 
Shock in the Rat, Proc. So Biol. & 
Med. 83:608, 1953 
49. Engel, M. G Engel, F. L 


Adrenalectomized and 


L., and Hewson, K.: Fatty 


Expet 


and Fasting 


Ketosis in the Cortisone 
lreated Rat, Endocrinology 55 :593, 1954 

50. Kinsell, L. W.; Margen, S.; Michaels, G 
D.; Reiss, R.; Frantz, R., and Carbone, J.: Studies 
in Fat Metabolism: III. The Effect of ACTH, of 
Cortisone, and of Other Steroid Compounds upon 
Hyperketonemia and Ketonuria, 
30 :1491, 1951 


L., Jr., and 


Fasting-Induced 
J. Clin 
51. Scott, J 


Influence of the Adrenal Cortex and Cold 


Invest 
Engel, F. L The 
Stres 
on Fasting Ketosis in the Rat, Endocrinology 
3-410, 1953 

52 Engel, I & 


Carbohydrate and Ketone 


and Cole, B. 7 
Metabolism in the 
“SFA 


; Hewson, K., 
sody 
F luoroacetate-Poisoned Rat 
Diabetes,” Am. J. Physiol. 179 :325, 1954 

53, Welt, I. D., Wilhelmi, A. E The 
Effect of \drenocorti 


Sodium 


and 
Adrenalectomy and of the 
cotrophic and Growth Hormones on the Synthesis 
of Fatty Acids, Yale J. Biol. & Med, 23 99, 1950 

54. Gurin, S., and Brady, R. O.: The in Vitro 
Lipids and Its Control, 


Synthesis of Hormonal 


Hormone Res. 8:57, 


and Moore, I. | The Ef 


lreatment 


Recent Progr 1953 
Lipsett, M. N., 
Adrenalectomy and Cortisone 
Acid Oxidation by Mouse 
nates, J. Biol. Chem. 197 :303, 1952 

6. Perry, W. F., and Bowen, H. F 
Acetate into Fatty Acid by 
of Adrenalectomized Rats, Am. J. Physiol. 180:21, 
195 

/. Perry, W. F Bowen, H. FE 

cid Utilization by Adrenalectomized Rats, An 
I. Physiol. 186:190, 1956 

&. Welt, I. D.; Stetten, DeW., Ir.; Ingle, D 
J., and Morley, E. H Effect of 
Rates of Glucose Production and Oxidation in the 
Rat, J. Biol. Chem. 197:57, 1952 

9. Stetten, DeW., Jr.; Welt, I. D.; Ingle, D 
J., and Morley, E. H.: Rates of Produc 
tion and Oxidation in Normal and 
1. Biol 192:817, 1951 

60. Fajans, S. S., in Proceedings of the Se 
Clinical ACTH Conference: Vol. | 
edited by J. R. Mote, New York, The 
Company, 1951, p. 326 

61. Bennett, L i. 2 
and Evans, H. M.: 
Growth and Adreno-Corticotropix 
I. Physiol, 152:210, 1948 

62. Engel, F. L., and Engel, M. G.: The Influ 
ence of Corticotropin on Ketonemia and Glycemia 
in Normal and Endo 
55 :845, 


fects ot 


on Fatty Liver Homoge 
Incorpora 


tion ot Liver Slice 


and Fatty 


Cortisone upor 


Glucose 
Diabetic Rats 
Chem 
ond 
Research, 


Blakistor 


Kreiss, R. E.; Li, 
Production of Ketosis 


Hormon 


Adrenalectomized Rats, 


crinology 1954 


Vol. 100, July, 195; 





FATTY 


63. Weil, R.: 
Pituitary Growth 
Med, 95 :739, 1955 

64. Astwood, E. B.: Metabolic 
Effects of Corticotropin Concentrates to Growtli 


Metabolic Function of the 
Hormone, A. M.A. Arch. Int. 


Relation of the 


Hormone, in International Symposium: The Hypo- 
Hormone, Nature Actions, 
Smith, O. H. Gaebler Jr., and 
New York, The Blakiston Com 


physeal Growth and 
edited by R. W 
eS 
pany, 1955, p. 282 
65 Engel, F. L 
\ction of Growth Hormone, in Inter- 
national The Hypophyseal 
Hormone, Nature and Actions, edited by R. W 
Smith, O, H. Gaebler Jr., and C. N. H. Long, 
New York, The Blakiston 1955, pp 
344-362 

60 Lotspeich, W te 


Lone, 
Factors Involved in the 
Ketogenic 


Symposium Growth 


Company, 


and Petersen, V. P 


Effect of Anterior Pituitary Growth Hormone on 
Synthesis of Acetoacetate by Surviving Slices of 


Rat Liver, Am. J. Physiol. 176:232, 1954 


ACID AND KETONE METABOLISM 


67. Petersen, V. P., and 
Further Aspects of the 


Lotspeich, \W D. 3 
Endocrine Regulation of 
Ketogenesis, Am. ], Physiol. 182:273, 1955 
Li, C. H., and 
Melanocyte 


Pituitary 


68. Geschwind, |. | Barnafi, 


L.: Isolation and Structure ot Stim- 
from Porcine 


144, 
and Tepperman, H. M.: Ef- 


Hormone 
Soc, 78 


ulating 
J. Am 


69. Tepperman, | 


( slands, 


Chem 1956 


’ 


fects of Cortisone and Purified Pituitary Growth 


Liver 
1951, 


kffect 


Hormone on Ketogenesis by Surviving 
Slices, Ann. New York Acad. Sc. 54:707, 
70. Bondy, P. K., and Wilhelmi, A. | 


upon the Production of 
Slices, J. Biol 


of Hormones Ketone 


Bodies by Rat Liver Chem. 186 
245, 1950 

71. Bahner, F., and Taylor, N. R. W 
Ketosis in Hypophysectomized and Normal Rats, 
Quart. J Physiol. 37:221, 1952 

? McLean, P Lhe 


72. Greenbaum, A. L., 
Anterior Pituitary 


Lipid by 
54 :407, 1953. 


Ka ting 


Exper 
and 
Mobilization of 
Growth Hormone, Biochem. J. 





Emergency—Arsine Poisoning 


LT. COMDR. W. J. McKINSTRY (MC), U.S.N.R., and J. M, HICKES, M.D., Great Fails, Mont. 


Arsine poisoning and metal-fume fever 
not industrial physicians 


will rarely be 
However, in an industrial age, it is possible that some of us will 


encountered by internists who are 


encounter one of them once and will find ourselves in the dilemma described by the authors 
in which what scant knowledge appears in textbooks is not very useful. It is for this reason 
that the interesting accounts of their experiences are printed mm these pages simultaneously 


with their appearance in the A.M.A 


this 


industrial 


It is wish in writing 
that all 


workers at 


our paper 


physicians who see 


some time in. their practice 
become familiar with the problem of arsine 
True, it is of 
the 


could 


poisoning more importance 


industrial physician, 


this 


and interest to 


However, any one have emer 


gency as his problem at any time. People 


with an acute illness may bypass the in 
dustrial physician and seek aid from the 
family physician or from one of the special 
ties. The urologist may be called for the 
hemoglobinuria, the internist or surgeon be 
cause of abdominal pain, etc 

Up to this time, little attempt has been 
made to present the bits of knowledge to 
the medical profession except to those whose 
interests are in the field of industrial medi 
cine or hygiene, 

Arsine poisoning is a definite clinical 
entity. The recognition is relatively simple 
if one is only cognizant that such a diseas« 
process exists The patient concerned may 
be exposed to arsine in any one of a dozen 
industrial namely, 


or more processes, 


where arsenic (usually as an impurity) 


comes in contact with an acid or, as recently 


shown, with aluminum used in industry 


as a finely divided dross. In fact, arsine is 


capable of being evolved in dangerous 


amounts whenever nascent hydrogen comes 
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PAUL 
Chief 
in contact with arsenic under certain con 
ditions 
Poisoning from the accidental breathing 
of arsine still occurs, as we can well attest 
Late one afternoon we were advised that 
four men had become suddenly stricken 
while at work in a local plant and were 
being sent to the hospital. A short while 
later four more men who were possibly 
exposed were also hospitalized for possible 
arsine poisoning. 
from the ‘com 


able to 


Our failure to find aid 


mon” literature and to be read 
readily available accounts of recent trends 
of thought regarding treatment has lead us 
to attempt to place this writing before the 
physician in a ready reference, It is our 
hope that our experiences and our search in 
the literature for purpose of summation of 
others’ past experiences with arsine poison 
ing 1815, 


Munich chemist, died from inhaling the gas 


(beginning in when Gehlen, a 


in his laboratory) will be of benefit to 
others 

Our suggestions will be few and are to 
be considered radical. We profess no great 
special knowledge except that of the futility 
of using the present medical treatment, the 
anxiety of each hour, the steady progression 
of the symptomatology toward the definite 
outcome. Once again we report that 
dimercaprol (Bal) fails to stem the RB¢ 
destruction. The oliguria, the anuria, and 


the uremic state could not be controlled 





ARSINE POISONING 


Chemistry and Toxicology 


Arsine (hydrogen arsenide, arsenous hy 
dride, arseniuretted hydrogen, AsH,) is a 
colorless inflammable gas, which is said to 
have a strong odor of garlic (most victims 
state that they smelled nothing unusual at 
the time of exposure). It is an extremely 


poisonous gas and is formed whenever 


nascent H is liberated in the proximity of 
As. 


This toxic gas was first described by 


trivalent Its density is greater than 
alr. 
Scheele, who identified it in 1775. 

The most serious type of arsenical poison 
ing is that caused by arsine. Arsine exerts 
its effects on the hemoglobin of the RBC, 
hemoglobinuria, and 


causing hemolysis, 


jaundice. Actually, arsine is probably the 
only powerful hemolytic agent found in in 
dustry, 

Nau‘ has reported that the main factors 
the lethal 
are (1) hemolysis of the RBC’s with the 


liberation of toxic arsenical compounds; (2 


concerned with action of arsine 


) 
the blocking of the renal tubules by the 
products of the Hb. breakdown, giving rise 
to oliguria, anuria, and uremia, and (3) 
the resulting decreased Og-carrying capacity 
of the blood. 
only constituent of 


Hemoglobin is said to be the 
blood that 
vigorously with arsine, and arsine is fixed in 


will react 


the blood in a nonvolatile form. The fixed 
arsenic is largely confined to the erythrocyte 
up to the time of hemolysis. 

Even though the gas apparently is readily 
soluble in the blood plasma and the resulting 
rapid fragmentation of the RBC’s is great, 
there is some arsine that escapes fixation by 
the RBC 
Almost all of 


to be carried to the vital organs 
the 
explained by the RBC destruction, but the 


toxic effects can be 
damaging effect on the tissues of the liver, 


spleen, kidneys, lungs, etc. is also direct 
I \ g 


and severe. In massive dosages the destruc 
tion of the blood can be almost complete, 
and its importance far overshadows the 
other toxic effects. 

It has been estimated that 0.10-0.15 gm 


is a single fatal dose of arsenic for man 


McKinstry—Hickes 


Air containing 50 ppm of arsine is usually 
considered dangerous, and 30 ppm will pro 
duce symptoms of poisoning after several 
little as 16-60 
produce serious symptoms after one hour of 
250 


American 


hours. As ppm is said to 
hour of 
The 


Conference of Governmental Hygienists has 


exposure, and one-half ppm 


will usually produce death 


set the figure of 0.05 ppm as the maximum 
safe concentration for prolonged exposure. 


Arsine Poisoning in Industry 


Poisoning from arsine in industry is not 
as isolated as one might at first imagine. In 
1928, Muehlberger, Loevenhart, and O’Mal 
ley listed 215 cases occurring since 1815, of 
which 20% were fatal. Spolyar and Hager, 
in their review of the literature, found 30 
cases with 12 deaths that were reported in 
the period from 1923 te 1941. Spolyar and 
others reported on 21 cases with 4 deaths in 
1950. There doubtless have been unrecog 


nized cases, and when those cases which 
have never been reported are added we must 
realize the importance of this potent in 
dustrial hemolytic agent. 

The highest incidence of arsine poisoning 
has been in the metallurgic industries, the 
vast majority of these cases being due to 
the action of acid on arsenic-bearing metal 
There have been cases due to the evolution 
wetting of aluminum 


of arsine from the 


dross and in the tin industry. Bulmer et al 
have reported on 14 cases that occurred in 
Canada and this country in workers who 
were recovering gold and silver with the 
MacArthur-lorrest Others 


reported poisoning in the process of leach 


process have 
ing zine and other metals. Wills reported 
death of a man cleaning out a steel furnace 
containing a calcium arsenide and phosphate 
dross. Later, cases were reported by Spolyar 
and Hager and also Nau of arsine poisoning 
due to the use of aluminum for removal of 
arsenic and antimony in the refining of lead 
Other cases have been reported from fer 
rosilicon and refining of tin. Our cases 
resulted from the action of acids during 


the leaching process in a purification residue 


Be 





A 


department of an electrolytic zinc plant, 
which, incidentally, has been carried on for 
some 40 years under accepted safety pre 
cautions, 

Arsenic, then, can be a contaminant in 
many of the recoverable ores of industry 
zinc, lead, copper, antimony, gold, silver, tin, 
and others. It can also be an impurity in 
the of 
Arsine poisoning has also been reported in 


manufacture hydrochloric — acid. 
storage-battery manufacture and in the clean 
ing and repairing of tanks used in industry 
where arsenic has been a contaminant dur 
ing the processing of various chemicals or 
metals. Of course the manufacture of ar 
senicals themselves, under the proper con 
ditions, could be a source of this gas 

an evel 


much like 


In many industries arsine is 
ready ominous “uninvited guest” 
Longfellow’s “famine and fever.” 
In all cases of mysterious illness among 
workers with metals and/or acids a search 
for the possibility of arsenic and arsine 
ion 


should be made. As seen above, the H 
need not be furnished by an acid, but it is 
possible to form arsine in the presence of 
arsenic if hydrolysis (or perhaps electroly 
sis) is permitted to occur where aluminum 
dross is wetted in metallurgy. 

It is imperative that an “industrial his 
tory” be taken and included in the patient's 
personal history. This habit 
helpful not only to discover probable arsine 


may prove 
poisoning but also in diagnosing other causa 
tive industrial toxins as well. 

Industry has an important role in provid 
ing (1) knowledge that the gas is capable 
of being produced with any given process, 
(2) modern, adequate means of detection 
and reliable warning devices should arsine 
be liberated within the working areas, (3) 
efficient ventilation mechanisms in areas 
where arsine might be liberated, and (4) 
education of the workers and other respon 
sible parties to the dangers of the gas and 
the importance of strict controls as above. 

The 


pound of cure” adage is of the most impor 


is worth a 


“ounce of prevention 


tance in the treatment of arsine poisoning 
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It is an important part of a safety program 


in many industries, 


Case Studies 


Our cases, which include eight workers 
exposed to arsine, are not unique in symp 
tomatology, course, or final outcome. Persons 
who have had a lethal dose die. The symp 
toms presented by the four men who did not 
survive were classical to the physician who 
has seen or read about arsine poisoning 
The other four men, who were minimally 
exposed, presented no significant findings 
on admission nor during the 24-hour obser 
vation period, Follow-up studies showed no 
evidence of poisoning. Unfortunately, no 
IXCG studies were made on any of these 
men, 

\t approximately 4:45 p.m. on a cooling, 
waning September afternoon in 1950, a call 
was received at the North Montana Clinic 
informing us that four men were acutely 
and severely ill and were being transferred 
to the hospital via the company ambulance. 
Arsine poisoning was suspected, but the 
silver did 


to be present in the area where the men had 


nitrate trains not show arsine 


been working. Two of us met the patients 
at the hospital, where the following story 
was unfolded. 

9. 


1950, at 


four men were working on a routine 


On Sept. approximately 
+ p.m., 
job in the purification residue plant at a 
chemical processing vat. The vat was said 
to be located in an enclosure open to the 
It stated 


that one man complained of a pain in the 


outside air on three sides. was 


abdomen and feeling of nausea. He went 
to another part of the building for approxi- 
mately seven or eight minutes, then rejoined 
workers. By this time all four 


his fellow 


complained of some abdominal pain and 


some dizziness or giddiness, and 
numbness the When 
questioned later two of the men said they 
The third 
noticed an odor resembling decaying or 
The 


appeared to be a smell of garlic or onions 


nausea, 


in face and hands. 


had smelled nothing. said he 


burning horseflesh. fourth said there 
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TABLE 1.—Survival Time After Exposure 


Survival 
Admission Death Time 
53 hr. 
7 days 
8 days 
14 days 


9/9/50 9/11/50 
9/9/50 9/16/50 
9/9/50 9/17/50 
9/9/50 9/23/50 


Altogether there was a probability of expo 
sure to a noxious gas for 15 to 20 minutes, 
when it was suggested by others that they 
should go to the hospital. They were brought 
to the hospital and admitted at approxi 
mately 5 p.m., all having fairly similar 
complaints and showing comparable symp 
toms. 

The four patients who died showed a 
rather similar course, but their deaths varied 
from the first to die, within some 50 hours 
after exposure, to the fourth fatality, occur 
The four 
admitted 


ring 12 days later. other men 


later 
from the hospital after 24 hours of obser 


who were were dismissed 


vation and were followed as outpatients 
without evidence of acute arsine poisoning. 
These last four are not included in this study. 
Chronic arsine poisoning has been reported, 


but we are here concerned with the emer 


gency existing in the case of acute exposure 


only. 

Symptoms and Complaints.—All of the 
four who died complained of severe nausea 
upon admission and had numerous emeses. 
Headache was complained of by all four, 
and in two it was severe. Abdominal pain, 
cramping in nature, was present in the four 
patients and was extremely severe in one 
(Case 1), had 
vertebral pain, as well as bright red blood 


who also bilateral costo 


TABLE 2.—Symptoms and ( 


Case | 
Admis, 


Nausea and vomiting + 
Headache + 
Abdominal pain 4 
Numbness 

Vertigo 

Restlessness 

Muscle twitch 

Cough 

Singultus 

Distention 

Kidney pain 

Musele aching 


+ 
+ 


* 24 hours or later. 


McKunstry—H ickes 


ynplaints 


24 Hr.* Adr 


mixed in with the bile-colored emesis. 
Only one patient voided voluntarily after 
the initial urine specimen collected in the 
(Cases 2 and 4) 
the 
passed dark red urine when the first speci 


Within 12 hours all had 


marked hemoglobinuria. Three of the four 


emergency room. Two 


voided clear amber urine; other two 


men was collected. 


complained of numbness and tingling of the 
hands, feet, and face at the time of admis 
sion. Case 1 appeared to be in the greatest 
All pre 


sented fear facies and appeared to have the 


distress and was the first to die. 


knowledge of impending disaster (Table 2). 

Physical Findings In Table 3 one can 
see a fairly comparable trend in the record 
ing of temperature, B. P., pulse, and respira 


rhe 


striking 


tions during the first six-hour period. 
far 


except for early abdominal tenderness, with 


physical findings were from 
board-like quality of the abdominal muscles. 
The tenderness was present in three of the 
four and the abdominal rigidity was present 
in two at the time of admission. There was 
early evidence of pulmonary edema in Case 
1, Other than the rapid apical beats, rales, 
and decreased breath sounds in Case 1, the 
the 


Actually, except for the above and a mod 


examination of chest was negative 


erate amount of facial edema in Case 1] 
within the first 24 hours, the examinations 
were otherwise of little clinical importance 
within 48 
All patients 


were observed not only to have the brown 


Icteric sclerae were observed 


hours in one patient (Case 1). 


ish-yellow discoloration of the sclerae before 


death but to have a deepening jaundice of 


Listed by Severity 


Admis, 24 Hr. Admis 





Taste 3.—Physical Findings 


Temp., F B.P Pulse Resp. 
Admission, 5 p.m., 9/9/50 
Case | 103 
Case 2 102 
Case 3 98.8 
Case 4 w 
11 p.m., 9/9/50 
Case 102.8 
Oase 7 102.6 
Case 3 101.4 
Case 102.2 


162/05 126 “Rapid 
120/90 eh) 32 
145/110 m4 20 
130/90 92 28 


126/80 124 
128/80 2 
112/82 92 24 
144/65 104 


“Rapid 
24 


the skin, noted beginning within the first 
48 hours. 


tion 


Conjunctival and mucosal injec 


was noted in all patients upon ad- 
mission, 


As each 


findings associated 


patient approached death the 


usual with a uremi 


death were observed. 


Case 1 was admitted to the hospital at 5:00 

p. m. Sept. 9, 1950; taken to ward by wheel chair 

B. P., 162/95 
5:20 p. m 
6:00 p. m 


and a small amount of 


Salt 
Patient 


Was given as emeti 
thick 
Appeared « 


water 
vomited fluid 


blood 


complaining of 


green 
yanoti 
profusely, 
Vomited 


pain in 
fluid 


Coughed a great 


was sweating 
the kidney 
and bright red blood frequently 
deal 
Sept. 10, 
red appearance 
3:30 a 


had a dark, bloody appearance 


region thick greenish 


1950, 1:50 a. m.: The skin had ; 


m Unable to void. Catheterized. Urine 


Coughing a great 
deal and vomiting bright frothy blood frequent] 
3:45 a. m.: B. P., 100/80 


sedation with morphine 


Restless and in pain 


I lark blood 


m spite ot 
urine obtained per catheter 

10:00 a. m Abdomen distended 
heard throughout chest. Patient in much distres 


difficulty 


Coarse rales 


Breathing with Oxygen tent—color re 
mained dusky 

Sept. 11, 1950, 12:10 a. m.: Did not 
respond Patient 


Skin very red 


appear te 


well very restless. Coughing 


continuously Frequent vomiting o! 
bloody, frothy material continued 
1:00 a. m Very 
2:30 a. m.: Skin clammy, 
8:00 a. m.: Complained of abdominal pain. Be 


rigid when arm was disturbed 


marked muscular twitching 


extremities cyanosed 


Can 
2:30 p. m 
ing From this time patient's condition deteriorated 


Extremely restless, profuse sweat 
25 p.m 


On 


rapidly until death, at 9 

Laboratory Findings 
Case 1 already showed severe anemia, with 
3,000,000 RBC and a Hb 
It is interesting to note that Case 4, 


admission 


of 9.4 gm., or 
59%. 


who survived 14 days, had the second worst 


blood picture upon admission (3,250,000, 
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with 10.8 gm., or 67.5%). It was possible 
to keep all patients’ blood up to around the 
4,000,000. level, except for Case l, 


adequate 


whose 
anemia progressed in spite of 
transfusion. 

In our cases, as reported by others, a 
leukocytosis was present early in the course 
of the disease. The highest count reported 
was that of Case 1, on the morning of the 
second day, with 34,000 WBC, 


leuke cytes 


including 


85% polymorphonuclear and 
12% lymphocytes. Case 4 showed a white 
cell count of 22,000 and a differential of 
80% polymorphonuclear leukocytes and 
15% lymphocytes. 

\t the present the basis of the leukocytosis 
is unexplainable. COzg volumes determined 


within eight hours after admission were 


reported as being within normal limits. 
Blood calcium levels were raised to as high 
as 21.5 mg. per 100 cc. (normal, 9-11 mg. 
per 100 cc.) by the third day. 

Urea nitrogen determinations done at reg 
ular intervals showed an increasing uremic 
state, and abnormally high values were ob 
tained in all four patients by the end of 48 
hours 

Urinalyses were done whenever specimens 
could be obtained. Three of the four showed 
a positive benzidine test for occult blood in 
the urine upon admission. Two of the four 
passed clear urine as the initial specimen, the 
other two passing wine-colored urine at this 
time. As would be suspected, positive tests 
for albumin were reported on those speci 
mens showing a positive benzidine reaction 
Within 24 hours all patients had clinically 
urines were 
After 12 


hours specimens were almost nil, with only 


evident hemoglobinuria. All 


alkaline after the first 24 hours. 


three spontaneous voidings being recorded 
Specimens obtained via catheter were meaget 
in amount. During the second hospital day 
one patient (Case 2) was reported to have 
a total urinary output of some 150 ce. This 
was the most recorded for any patient. The 
total amount of urine recorded for the four 
1850 cc., of which over 800 c 


men Was 


was collected during the first 12 hour 


Vol. 100, July, 1957 





ARSINE POISONING 


(This total was over a period of 31 man- 
hospital days. ) 

In one early specimen 100 RBC per high 
power field was reported. Other than this, 
no significant microscopic findings were re 
ported. 
con 


Treatment treatment 


sisted of the use of morphine or meperidine 


Emergency 


(Demerol) for the relief of pain and anx 
iety, warmth and position for impending 
shock, and the early administration of intra 
venous fluids while typing and cross match 
ings were being done. Oxygen was used in 
an attempt to relieve the nausea and appar 
ent air hunger. It was decided to administer 
dimercaprol, and the first injections were 
given within two hours following the sup 
posed initial exposure time. 

Dimercaprol was given in dosages up to 
2 ce, 


0.5 cc/45 Ib. of body weight. Our local sup 


every four hours. This amounted to 


plies, we knew, would soon be exhausted. 
However, thanks to the U. S. Air 
our supplies were soon replenished from the 


iy ree, 


Kast. One patient, Case 4, received 1.7 ce. 
q. 4h. for 10 doses and then b. i. d. for three 
days. Case 2 developed a mild pruritis on 
the fifth day, but we did not believe it to 
be a side-reaction of the dimercaprol. 
Whole blood and packed RBC were used 
copiously to combat the effects of the RBC 
destruction. In all, over 30 pt. of whole 
blood and 18 units of packed RBC 


used. 


were 


Other supportive measures, such as elec 
trolytes, vitamins, and calories were given 
parenterally. 

Total fluid intake was regulated to be 
3000 and 4500. ce. 


isotonic and 


daily, given as 
10% 


tween 


blood, saline, 5% or 


dextrose. The amount of saline was regu 

lated by the amount of recorded emesis. 
Morphine and meperidine were used as 

needed to control pain and anxiety. 
Results 


occurred over an estimated period not ex 


The inhalation of arsine, which 
ceeding 20 minutes, proved a formidable 
opponent, and the fight for survival proved 
futile, fatal the 


men. 


with a outcome for four 


McKinstry—Hickes 


Conclusions and Comment 


Almost 7 years have passed since this 
catastrophic emergency, happening during 
a routine process that had been in progress 
for almost half a century. Much thought and 
preparation has accumulated in these six 
years. 
inhaled in concentrations 


\rsine, when 


above the safe level, causes a serious emer 


gency that happens infrequently. In our 


community not only was one group of 
physicians involved (those of us who were 
directly responsible for their care), but 


many other physicians consulted with us 
during the care of these men. The internist, 
the urologist, the general practitioner, the 
pathologist, and others were concerned. We 
were all appalled at the lack of our collective 
knowledge 

Dimercaprol has been suggested, and used, 
in the treatment of arsine poisoning. Its 
value has not been proven in the past, and 
we, in our series of cases, feel that it did 
not stem the red blood cell destruction or 
the 


Administration of the drug was 


otherwise alter course of these four 
patients. 
begun approximately two hours after expo 
sure. We felt that the dosage was adequate 

ther chelating agents have been intro 
duccd in the past few years, and one, 
edathamil caleium-disodium (Calcium Diso 
dium Versenate) has been proven to be of 
real value in the treatment of lead poisoning 
and has a probable place in the treatment 
of other heavy-metal poisonings. Prelimi 


nary trials of edathamil calcium-disodium 
have not merited further study in the treat 
ment of arsenical poisoning. Perhaps fur 
ther investigation along these lines will bring 
a more promising drug in the future 

The question of a method of approach 
should one be confronted with this problem 
is still, in our minds, a rather moot question 
Because, in the final analysis, the hemoglo 
binuria causes tubule blockage and ensu 
ing uremia, this problem must be solved to 
prevent a fatal outcome. 

Massive exchange transfusion offers us 
a possible method of (1) reduction of the 
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circulating reduced hemoglobin and red 
blood cell debris, thus preventing tubule 
blockage; reducing the and 
arsenical compounds in the circulating blood 


It has not been attempted, as far as we 


(2) arsenic 


know, but in the light of the absence of 
other effective methods of control it is pro 


posed for a new approach to this problem 


The many difficulties that would have to 
be overcome are fully appreciated, and we 
realize that blood supply, typing, and cross 
matching would prove a formidable problem. 
Cases should be carefully selected, because 
we know that those receiving less than lethal 
without apparent 


will recover 


However, the patient receiving a 


dosages 

sequellae. 
lethal dose is doomed, and his fate is sealed 
at a very early hour, Therefore, haste in se 
lection and beginning the procedure is para 
even for an 


mount. Here procrastination 


hour——will prove to be disastrous. If symp 
toms of very severe poisoning were to be 
seen again by us, we have agreed to begin 
the exchange transfusion as soon as the 
diagnosis is made. The radicalness in this 
approach is recognized, and apologies are 
asked for our suggesting this as-yet-untried 
method 

The true solution, of course, resolves it 
self about the first step in the treatment of 
any disease process—prevention, Adequate 
ventilation, education, and efficient warning 
devices are essential in any industry where 


The 


the gas definitely cannot be relied upon for 


arsine gas 1s a_ possibility. odor of 
its detection. 

Morse and 
the fact that 
purity of many metals, arsine poisoning has 


Setterlind® state: “Despite 


is a long known im 


arsenic 


been given relatively scant attention by 


members of the profession of industrial 


medicine and hygiene. Many cases have 
been reported in medical literature, however, 
and any student of the problem is soon 
acquainted with what appears to be a para 
dox, namely, poisonings by a potent hemo 
lytic agent and comparatively little sustained 
members of the 


effort being made by the 


industry and the professions most directly 
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concerned with investigation and control.”’ 
Be this so, if the emergency arises it is still 
the responsibility of the physician or physi 
cians concerned to prevent suffering and 
preserve life. 
Morse Setterlind 
which the diagnosis of arsine poisoning was 


and report a case in 
not made by the family physician, although 
this patient presented the cardinal symp 
with abdominal nausea and 


toms, cramps, 


vomiting, generalized pains, and anuria 
from the first day of illness (exposure day). 
On the fourth day he was hospitalized, with 
an RBC of 1,500,000 and Hb., 51%. 

Pinto et al. feel that characteristic ECG 
changes were present in all of their cases 
even those minimally exposed, and they feel 
that it is the most sensitive test available for 
the diagnosis of arsine poisoning. 

Most other investigators have found a 
longer latent period between exposure and 
onset of symptoms; however, gas concentra 
tions must be taken into consideration as to 
the timing of findings following exposure 

In our series of cases two autopsies were 
permitted and were performed by Dr. J. T. 
Fallon, then pathologist at Columbus Hos 
pital, Great Falls, Mont. 
protocol is included at the end of this paper 
the 


arsenk 


A summary of one 


for those who may be interested in 


pathologic findings. Some tissue 
determinations were done on one patient, 
and the following analysis, calculated as 
elemental As in 50 gm. of tissue, was re 
QO. Gettler, Ph.D., 


Toxicology, New York Uni 


ported by Alexander 
Professor of 
versity College of Medicine: kidney, 0.20 
mg.; liver, 0.28 mg.; blood, 0.15 mg. 
Those interested can find further sample 
determinations of various tissues in an ex 
cellent article by Garlick.® 
l‘or convenience, the diagnosis and differ 


ential diagnosis are summarized in Table 4 


Summary 


Arsine poisoning is an infrequent emer 


calling for heroic and immediate 


gency, 
measures if the hemolytic and toxic effects 


of this gas are even hoped to be overcome 
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Diagnosis and Differential Diagnosis 


TABLE 4-- 


Diagnosis 


. Nausea and vomiting 
. Abdominal pain 

. Numbness 

Headache 

Vertigo 

Hemoglobinuria 

. Oliguria and anuria 

May be shock picture 

History of industrial worker (most likely in metallurgy) 
Positive benzidine test (urine) 
Anemia 

Leukocytosis 

ECG changes 

Fever 


So 


— Ee he Be) 


Differential Diagnosis 
Paroxysmal hemoglobinuria 
Weil's disease 
Potassium chlerate poisoning 
Pyrogallic acid poisoning 
Black water fever 
Mixed industrial poisoning 


Arsine is capable of being evolved whenever 
contaminated ores containing arsenic come 
in contact either with a hydrogen ion from 
the action of acid on metal or with aluminum 
used as a finely divided wetted dross (which 


probably evolves hydrogen by electrolysis 


or hydrolysis). Professor Drinker points 
out that arsine can be generated in danger 
ous amounts when moisture from the air 
reacts with metallic sulfides containing small 
amounts of All that is needed is 
nascent hydrogen and arsenic under certain 
Most cases have been reported 


arsenic. 


conditions. 
in the meallurgic industries. 

ight cases are here added to the medical 
literature, four cases having been probable 
exposures without presenting valid symp 
toms or definite findings. The other four, 
who presented severe symptoms and com 
plaints upon admission, died between the 
3d and the 14th days. 

Dimereaprol was considered to be of no 
benefit. Early exchange transfusion is ad 
vocated as a possible method of approach 
to this problem until some other less radical 
form of treatment has proven to be effective. 

The importance of the part industry and 
other responsible agencies must play in pre 
vention is stressed. 

In sublethal dosages, complete recovery is 
apparently the rule. ECG changes, as de 
scribed by others, are felt to be of impor 
even minimal 


tance in the diagnoses of 


exposure Cases, 


McKinstry—tllickes 


Synopsis of Autopsy Protocol of Case 1 


The body is that of a well-developed and well 


nourished adult white man, 25 years old, measur 


ing 5 ft. 7 in. in height and weighing 136 Ib 


rhere is a dusky, deep-brownish discoloration of 


the skin and mucous membranes of the entir 

body. Rigor mortis is present in slight degree 
Head 

yellow 


Body 


low in color 


The only finding of note is the brownish 
color of the sclerae. 
The fat is slightly brownish-tinted yel 
The muscles are deep beefy red in 
color 

Essentially 
The left pleural cavity con 
500 cc. of dark fluid blood 

The pericardial cavity con 
fluid 


epicardium is 


Peritoneal Cavity negative 


Pleural Cavities 
tains approximately 
Pericardial Cavity 
dark, amber colored 
gm. The 


There are a 


tains about 20 cc. of 

Heart.—Weight, 410 
smooth and glistening number of 
subepicardial extravasations of blood 
left, 630 gm 


are heavy 


small 


Lungs.—Right, 760 gm.; Both 


lungs are similar. They and wet, con 


taining considerable amounts of air. Fine, soft, 


boggy nodulations are felt throughout the 
chyma of both 


slightly 


paren 


lungs. On section there is a 
nodulation 
The 
Very 
blood-stained froth are 
Small droplets 


material are ex 


course, brownish-to-red soft 


on a spongy deep-purplish-red parenchyma 


lighter nodulation surrounds bronchioles 


large amounts of dark 


expressed from the cut surfaces 
of thin 


pressed from the cut ends of the bronchioies. The 


blood-stained mucoid 


large amounts of 


The epithelial linings of 


bronchi and trachea contain 
dark blood-stained froth 
the bronchi and trachea are swollen, congested, 
and edematous 
Spleen.—Weight, 
smooth and 


reddish 
are deep, dark purplish-red. A 


The 


irregular 


capsule is 
darl 


surfaces 


250 gm 


tense, with a fine 


mottling. On section the cut 

large amount of 

pulp is scraped away 
Lwer—Weight, 690 gm 


and tense. The liver is light brownish. On section 


The capsule is smooth 


the cut surfaces are light, strictly tinged greenish 


brown, with a fine purplish mottling. The cut 


surfaces are wet and greasy 
Pancreas.—Weight, 150 gm. The pancreas i 
unusually soft 


The 
with 


Gastrointestinal Tract stomach is moder 
dilated filled dark 
brown, almost black fluid material containing fine 
blac k a he 


blood vessels are fairly markedly conjested. The 


ately and very greenish 


coffee-ground-like material subserosal 
mucosa is greenish stained, with numerous small, 
dark-red, 

The 


distended 


submucosal hemorrhagic foci 


gastrointestinal tract is somewhat 


filled 


described in the 


entire 


and with material similar to that 


stomach. There is a light green 
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ish-brown discoloration of the bowel wall, except 
in one area about 30 cm. in length in the midpor 
tion of the ileum, where the bowel wall is deep 
The 


appearance, 


dark-reddish and remarkably soft entire 


congested, edematous 
dark 


with enough dilution 


mucosa has a 


with numerous small mucosal hemorrhagic 


areas in different portions; 
the material in the entire gastrointestinal tract is 
brownish green 
Normal 
soft, congested, and remarkably 
Kidneys.—Left, 250 gm 


kidneys 


The adrenals are 
friable 


250 gn 


Adrenals in size 


| he 
are remarkably 
black, 

On 


right, 


are sumilar. The capsules 
The kidneys are practically 
the 


somewhat elevated 


tense with 


bluish-green sheen of capsules section 


the cut the 


surtaces are above 


cut edges of the capsules. The surface is swollet 


edematous in They are almost 


‘I he 
junction 


and appearance 
black 
The 


almost 


cortices measure 0.1 cm. in thicknes 


cortices and 


The 


between pyramids j 


indistinguishable cut surface are 


markedly congested 


The 


fairly 
blood ! dar} 
Wiping it from a 
stain. The 


light 


Comment spilled is vé 


brownish red white surface 


leaves a greenish-yellow fascia, cartil 


ages, and tendons show a greenish-brow! 


tinting 
Microscopic I 


not 


The epi 


mvocardiun 


Heart 
In the 


cloudy 


ramiumation 
cardium is remarkable 
generalized swelling of the 


the 


there is a 


which is earl 


to 


sarcolemma of muscle fibers 


and of moderate degree, varying some extent 


in different areas. There is a moderate degree ot 


fragmentation of the muscle fibers in different 
] 


areas. The nuclei of large numbers of the muscle 


unusually large, pale, and vacuolated 


the 


fibers are 
Many of 
ing red 
rounded by deposits of hemosiderin. The endothelial 


venules contain clumps of degenerat 


blood cells which are separated and sur 


cells lining these blood channels are severely swol 
len, with acidophilic-staining cytoplasm and poor 
defined lymph-cell_ membranes 

throughout all se 


Lungs: The alveolar 


Spaces 


very numerou 


Some 


tions lung tissue taken contain 


remarkably large alveolar phagocytes 


ingle 


with a 


giant in 
to 


type, 
10 nuclei 


these phagocytes are 


nucleus. Others contain cyto 


plasms of these alveolar phagocytes contain combi 


nations of anthracotic pigment, hemosiderin, 


hemoglobin, ingested red cells, and clear vacuoles 


contains cnnic 


Much 


alveolar 


alveolar 
blood 


within 


every space 


cells 
the 


Practically 


normal-appearing red cellular 


debris encountered spaces 


contain masses of greenisl 


Some alveolar spaces 


yellow- to deep-brownish-colored finely reticulated 


There generalized swelling, witl 


ot 


material is a 


marked edema the endothelial cells lining the 


alveolar spaces and alveolar sinusoids. Small rup 


tured are are seen in the walls of large numbers 


«ts 
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of the alveolar sinusoids. Many of the bronchioles 
are plugged with alveolar phagocytes, red blood 
cells, serum, and desquamated epithelial cells. The 
lining epithelium is swollen and edematous and is 
breaking away from the walls in different areas 
The peribronchiole connective tissues, lobar septa, 
and subpleural connective tissues are very markedly 
edematous, with stretching and breaking apart o 
connective tissues. The lymphatics in these regions 
dilated and are filled with serum. Most 
the branches of the pulmonary veins contain 


are very 
of 

only serum without cells. The lymphatic aggrega- 
tions of the lung tissue are enlarged and edematous 
Numerous small areas of interstitial hemorrhave 


are seen in the subpleural regions 
The lymphoid elements are large and 
They 


Most of them show proliferations of 


Spleen 
numerous contain considerable numbers of 
eosinophils 
A picture which simulates 


their germinal centers 


amyloid disease is seen in a considerable number 


There is a moderate de 
the 


of the germinal centers 


gree of proliferations of reticuloendotheliun 


The 


and edematous 


reticuloendothelial cells are greatly swollen 


Phagocytosed red blood cells and 


hemosiderin are seen in many of the reticuloendo 


thelial cells. The sinusoids are dilated and swollen, 


are the blood vessels. The trabeculae and the 


as 


walls of many of the blood vessels show a general 


The capsule is not 


ized greenish brown staining 
remarkable 

The and acinar tissues are not 
that 


nuclei 


Pancreas islet 


unusual except considerable numbers of hy 


frequent mitotic figures 


Numbers of the ducts 


perchromatic and 
are seen in the acinar cells 
dilated filled 


interstitial tissues 


ire and with inspissated secretion 


lhe 


remarkable 


and blood vessels are not 


The pancreas is well preserved and 
stained 
Sections the walls 


Gastrointestinal Tract: of 


the gastrointestinal tract taken from a numbet 


ot 
areas all show similar histopathologic al changes 


the 


ot 


Chere is slight generalized edema of mucosa, 


with desquamation of the superficial layers of the 
The vessels throughout the 
markedly The 
brownish, 


mucosa blood wall 


are dilated and congested lumen 


contains desquamated epithelium and 


finely particulate material similar to hemosiderin 
yeneralized cloudy 
the 
of the 
dilated 


debris 


There marked 
the 


the 


Liver is a 
cells, 
The 
with 


blood 


cap 


swelling of cytoplasm of liver 


lobules 
filled 
The 


Glisson’s 


especially in midzones 


intercellular sinusoids are and 


serum and granular cellular 


vessels dilated and congested 


are 


biliary ducts not remarkable 


Soth 


sule and the are 


Adrenals 


histopathologic changes 


adrenal glands show identical 
They show evidences of 


all 
the 


These cells of 


The 
zones of Lucita are extremely pale 


excessive secretory activity 


layers are markedly swollen. cells of 


In a number 
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of areas they are in acitar ltormations, lorming 
lumina which are filled with deeply 
material similar to the colloid of the thyroid gland 


acide philic 


The intercellular sinusoids and blood vessels are 
markedly dilated and congested. The cells of the 


medullae are swollen. The cytoplasm is remark 


ably clear, finely granular in some of the cells 


The adrenal glands are not otherwise remarkable 

Kidneys: Both kidneys show similar histopath 
ologic changes. The cells of the glomerular tufts 
are swollen and edematous, disintegrating in some 
Many of the glomerular spaces are filled 
blood cells 


cloudy swelling, 


areas 


with red and serum There is a 


with granularity of the 


diffuse 


tubule cell cytoplasm. The proximal convoluted 


tubules and descending portions of the loops of 
Henle are filled with red blood cells and debris 
of red blood cells. Small portions of their debris 
are being picked up by the tubule cells in these 
regions The ascending portions of the loops are 
filled with dense 


staining wax-like material which is a cellular and 


casts of deeply reddish-brown 


appears to have a high hemoglobin content. The 


interstitial tissues and blood vessels are not unusual 
U. S. Naval Hospital, Corona, Calif 
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Metal-Fume Fever from Inhaling Zinc Oxide 


LT. COMDR. LLOYD C. ROHRS (MC), U.S.N. 


Metal-fume fever is an acute industrial 
illness which follows the inhalation of finely 
dispersed particulate matter formed when 
certain metals are volatilized. The oxides of 
the following metals are capable of causing 
the disease: antimony, arsenic, cadmium, co 
balt, copper, iron, lead, magnesium, manga 


and 


nese, mercury, nickel, tin, zinc.) 


When zine or one of its alloys is burned, 
melted, or heated in air to greater than 930 
I’, the oxide is formed as a fine dispersion 


The 


inhalation of these causes a common, tran 


of dry particles of about lp in size 


sient, benign form of metal-fume fever. In 
the past this disease has been called “brass 
founder’s ague,” “zine fever,” ‘zine chills,” 


“Spelter’s shakes,” ‘“glavo,” and “metal 


shakes.”""'* Industrial workers in recent 
years who perform bronzing, galvanizing, 
copper rolling, or welding of zine or gal 
vanized iron have experienced symptoms of 


this disease.! 


Symptomatology 


During exposure to the fumes of zin 
oxide, dryness and irritation in the throat 
and a sweetish taste in the mouth are ini 
tially The 
throat increases, becoming associated with 


experienced. dryness of the 


substernal tightness, constriction in the 


chest, and development of a dry cough 
Several hours following exposure lassitude, 
malaise, fatigue, frontal headache, low back 
pain, cramps in the muscles, and occasionally 
blurred vision are noted. Chilly sensations, 
trembling appear. If the 


shivering, and 
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person 1s exposed to a cool environment, a 
malaria-like chill at times is experienced 
which may last several hours, followed by 

Nausea and occasionally vomiting 
When the patient 
fever, perspiration, dyspnea, rales through 


myalgia. 
occur, examined has 
out the chest, and tachycardia. There is a 
polymorphonuclear leukocytosis. The roent 
genogram of the chest is invariably normal 
or reveals only increased bronchovascular 
markings. Such 
6 to 12 and rarely 24 hours. Weakness and 
mild prostration follow, but recovery is com 


an attack may last from 


plete. With repeated exposure an increased 
tolerance develops and a seeming immunity 
is acquired, The “immunity” is quickly lost 
during holidays or over a weekend, for the 
attacks are observed to be more frequent 


and more prevalent on Monday.** 


Report of Cases 


Case 1.—A 42-year-old white male welder was 
in good health on March 12, 1955, when he began 
his usual occupation of arc welding on galvanized 
f'wo blowers were used to ventilate 


iron pipes 


the area. Ordinarily the men performing this task 
were rotated frequently, but because the job was 
a weekend the patient had to work from 


lunch 


done on 
until 2 
While welding he 


metallic taste m the mouth and bitemporal 


o a.m except for a short 


p.m., 
period gradually developed a 
light 
headache. Gradually, as the exposure to the fumes 
continued, he experienced the onset of shaking and 
shivering, with chilly sensations. He noted a feel 
ing of fever, nausea, and a dry, harsh cough with 
Cramps in the muscles were 
When first seen 
at his place of work he was very dyspneic but not 
103 F orally He 


was given oxygen for about 15 minutes and rushed 


associated dyspnea 


attributed to the severe shaking 


The temperature was 


cyanoti 


to the hospital. Upon admission he gave a history 


‘f having had many similar episodes in the past 
and, despite the discomfort, was somewhat annoyed 
at having been rushed to the hospital as an emer 
He had had like symptoms in the past after 


yency 


welding galvanized iron and had seen them in 


other welders. Sputum was rarely produced in 
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spite of the cough. He volunteered that wit! 


severe episodes vomiting would occur. He knew 
that the degree of illness was proportional to the 
length of exposure to the fumes and that it usually 
began 


that 


took several hours before the symptoms 
The patient was 
the symptoms would be alleviated within an 
or two by taking milk 
He stated that other welders, as well as himself, 


before welding 


most emphatic in stating 


hour 


and cream or olive oil 


frequently would drink rich milk 


on galvanized iron, in an attempt to avert the 


illness 
The 


developed, large, 


physical examination revealed a_ well 


person. He was mini 


had a 


perspiring 


muscular 


mally dyspneic and shaking. He hoarse, 


raucous, nonproductive cough. He was 


freely. The temperature was 103.4 F orally. Ther: 


was a tachycardia of 112. Coarse breath sounds 


wheezes were heard throughout the 


The 
pertinent abnormalities 
21,300, 


and 
chest 


rales, 


examination revealed no other 


The white blood cell count 


entire 


differential of 82% pol) 


18% 


was with a 
lympho« vie 


limit 


morphonuclear leukocytes and 
A roentgenogram of the chest was within the 
of normal 

As the 
liberally 
Over the 


gradually 


patient had requested, he was given mill 


root 


and was observed in the emergency 


ensuing two to three hours the fever 


subsided, dyspnea and chills disappeared 


the chest becat 


findings in 
alter 


and the auscultatory 
three hours w 


normal. The improvement 


at his insistence, he was not ho 


The total period ( 


so striking that, 


pitalized but was sent home 
observation was about five hours. He 


Monday 
this 


was at worl 
the following 
Although 


reports 


disease is common = 1n 


welders, have not been found of 


persons using buffing machines on zin 


coated surfaces who have developed the 


typical symptom-complex. Two men were 


independently employed cleaning — potable 


water tanks of ships in dry dock. These 


tanks have an inside coating made of a zin 


dust preparation. Removal of this ordi 


narily is done by sandblasting. Occasionally 


a rotatory steel wire automatic brush 


used. Heat and dust are created during the 
process. The following two cases illustrat 


an unusual means by which metal-fume 


fever was contracted and the error which 


initially arose in diagnosis, 


Case 2 An 


mitted to the | S 


18-year-old white youth was ad 


Naval Hospital, 


25, 1956, with a diagnosis of infec 


Oakland 


Calif., on June z 
intermittent chill 


The man 


tious mononucleosis because of 


and fever for the previous three weeks 


Rohrs 


was employed in the capacity of cleaning the potable 
fresh water tanks, using a rotating-wire automatic 
buffing machine. Considerable dust and particulate 
matter were produced by this procedure, and _ the 


hot \ 


The first day 


machine became very mask to diminish 


inhalation of dust was worn he was 
employed in this capacity he experienced the onset 


of malaise, chills, fever, cough, and subsequently 


These symptoms recurred 


that 


nausea and vomiting 


periodically with such regularity he soon 


associated them with the daily descent into the 


tank for buffing. They usually were not experienced 


until the end of the day, and frequently the man 
went home in 
Monday, he re 
ported to work in his usual state of good healt! 
In the 
ode of chills and fever, with shaking of the entire 
body He 


and 


until he 
1956, a 


would not observe them 


the evening. On June 25, 


afternoon he had a particularly severe epi 


noted a cough productive of frothy 


putum intense nausea with one episode of 


vomiting \s he was still on duty he was taken 


to the local dispensary. Examination revealed ai 


young man lem 
orally Blood 


a tachveardia of 110 


moderately obese 


103.2 k 


There was 


ill-appearing, 
pressure wa 


White 


blood cell count was 30,350, with 79% polymorpho 


perature Was 


“normal 


nuclear leukocytes, 6% nonfilamented forms, 6% 


mphocytes, 7% monocytes, 1% eosinophils, and 


basophils. By 11 p. m., approximately six hour 


ifter the onset of symptoms, when examined at the 


spital, the man was in no distres Pemperature 


99.8 F orally, and the pulse rate, minute 


112/08 


SS pe 


ml pressure was mm. of Hg. Except 


for a mild pharynx, no other 


hyperemia in the 


abnormalities were observed on this examination 


rhe following morning no abnormalities were 


found upon reexamination, and a repeated heme 


The 


were 


rocnigern 
After 


time he cor 


ram was normal urinalysis and 


im of the chest without abnormalit 


observation, during which 


peri ul of 


tinued to be asymptomatic, he was returned to dut 


Comment Vhis patient, upon admission 
was considered to have an acute infectiou 
and at first one might have been 


inclined to doubt that this represented in 


disease, 
( sample of metal-fume fever despite the 
clarity and sequence of events in the history 
Subsequently, however, it was learned at 
the shipyard that other men employed ne 


had 


Because the symptoms were less 


the same task experienced identical 


symptoms 
evere they had not sought medical atten 
tion, and since recovery was complete by 
the following day they paid no attention to 
confirmation was obtained 


them. I*urther 


by the findings in Case 3, 





A 
Case 3 4 22-year-old white man was referred 
to the U. S. Naval Hospital, Oakland, Calif., 
Tune 21, 1956, with a diagnosis of “fever of unde 


on 
termined origin.” He had been employed in clean 
period, using a 
mask to 
worn 


ing water tanks over a two-day 


steel wire buffing machine. A prevent 

of had Forty-eight 
hours prior to his admission, on the first day 
that he chilly 
sensations, and a feeling that his temperature was 
that da 


which 


inhalation dust been 


of 


duty, experienced vague malaise, 


elevated. Following completion of duty 
he had a mild chill 


continued throughout the evening 


a feeling of malaise 
The 
morning, although the malaise persisted, he 
During the 


und 
following 
wa 
sufficiently recovered to return to duty 
second day the malaise worsened. He developed low 


back 
cough 


pain and a “dry, hacking,” nonproductive 
Upon arrival at home that evening he ex 
perienced a shaking chill and continued to have 
severe low back pain, aching of the muscles of the 
right shoulder, a dry cough, and severe malaise. A 
physician summoned to see the man referred him to 


a local dispensary with a diagnosis of “pneumonitis.’ 
At the dispensary he was found to have a tempera 
ture of 102.4 F orally, but the examination revealed 
At la 
ie physical ex 
amination then revealed an acutely ill young 
‘Temperature 103.6 k His 
flushed. The pulse rate was 104 per minute, and 
the blood pressure, 104/70 mm. of Hg in the right 


no other pertinent abnormalities m. he 


was transferred to the hospital. Tl 
man 
face was 


was orally 


No other significant abnormalities were dis 
The blood cell 21,400, 
differential of 59% polymorphonuclear 
26% 13% 


Sedimentation 


closed white count was 


with a 


leukocytes, nonfilamented leukocytes, 


lymphocytes, and 2% monocytes 


rate was 6 mm. in one hour. A blood culture re 


vealed no growth. Urinalysis and roentgenogram 


the chest were within the limits of normal 
} his 


disease 


ot 


patient was assigned to the contagious 


ward and isolated. Four hours following 


admission he became afebrile and remained so 


throughout the first night and over the subsequent 
period of observation. By the following day he wa 


completely asymptomatic A repeated hemogran 


was normal 
Comment.—-Initially this patient was 
thought to have pneumonia or an acute in 
fectious process, and a blood sample for 
It the 


of 


culture was drawn. was not until 


history and sequence events were re 


evaluated and the course observed that the 


diagnosis was established. In Cases 2 and 3 


the type of mask worn was inadequate Both 


developed their illness at the end of the day 
or after reaching home. This is in accord 


with other reports, which indicate chills and 
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A, ARCHIVES OF INTERNAL MEDICINI 


fever uncommonly occur while a person is 
at work, but usually after he has reached 
home and sometimes after he has gone to 
bed.2 Neither of the 
person in Case 1, had auscultatory abnor 
the 
when 


these men, unlike 
Though they 


both 


malities in chest. were 


ill 


sufficiently improved in 12 hours to have 


HY utely first seen, were 


permitted their return to work. Their hos 
pitalization was extended only for observa 
tion, and additional or residual symptoms 
findings were not observed during the 
It that 


sufficiently 


or 
subsequent several days. appears 
of 


small particulate size to produce the symp 


the zinc dust created was 


toms. One would doubt that the heat gen 
erated was sufficient to form zinc oxide in 


the usual manner. 


Comment 


\lthough it was known to the ancients 
that when zinc was burned white dust-like 
particles were formed, called ‘philosophers’ 
it 1831. that 
following inhalation of freshly burned zine 


wool,” was not until “ague” 
fumes was first reported.* In 1845, one of 
the first accurate accounts of the symptoms, 
course, and benign nature of ague associated 
with the pouring of brass was reported. 
Considerable controversy existed, however, 
as to the exact cause of the malady until 
an experiment was performed by Lehmann, 
in 1906, Zine was burned and vaporized 
under laboratory conditions, and zine oxide 
was formed, Lehmann and four assistants, 
after exposing themselves to the fumes, ex 
perienced typical symptoms of ague, or what 
now recognized as metal-fume fever 


Similar experiments were performed by 


A study by Drinker et al.** re 
ported clinical observations on 10 persons 
to 


others 


of 
The 


sweetish 


subjected known concentrations 


freshly produced zine oxide fumes. 


symptoms which ensued were a 


taste in the mouth and a dry cough within 
> to 10 minutes after exposure. Six hours 
later substernal pain, nausea, and anorexia 
were observed, followed by headache, weak 


ness, bac kache, chilliness, and fever reaching 
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102.8 FF 
disappeared within 20 hours. 


a maximum of orally. The fever 


‘ine moist 
rales were heard beginning about one-half 
hour after inhalation. Three to five hours 
after exposure the white blood cell count 
reached 16,000. The leukocytosis gradually 
abated. Interestingly, the persistence of an 
elevated count was associated with a milder 
production of symptoms upon reexposure to 
zine oxide fumes. Drinker’s study also re 
vealed a decrease in the pulmonary vital 
capacity during the acute phase of illness. 
In one case this was 53%, and in another, 
18% 
vital capacity returned to normal upon re 
Zin 


as an etiologic factor was established, but 


below their norm. The pulmonary 


covery from the acute stage. oxide 
the mechanism by which the symptoms were 
produced remained undetermined, 

The dryness and irritation of the throat ; 
substernal tightness; cough, wheezing, and 
rales, and decreased pulmonary vital capa 
city are undoubtedly due to physical irrita 
tive phenomena and bronchial constriction. 
The systemic features, less easily explained, 
are the subject of considerable speculation 

Lehmann postulated that the inhaled zine 
oxide particles, because of their small size, 
reach the alveolar epithelial cells, where a 
destructive action occurs. The proteins thus 
formed when absorbed systemically pr 
sumably produce the symptoms. That bron 
chiolar and alveolar damage has occurred is 
suggested by the cases reported which have 
shown upper respiratory infections follow 
ing an acute attack of metal-fume fever 

Particulate zinc entering the circulation 
via the lungs has been considered as a 
cause of the symptoms.’ In support of this 
were the Lehmann 


early experiments. 


found zine in the urine, and Arnstein re 


covered zinc from both urine and feces in 
subjects exposed to zinc oxide fumes. It is 
now known, however, that a normal person 


excretes zinc in the amount of 0.3 mg. pet 


day in the urine and about 10 mg. per day 


in the feces. Refutation for this considera 


tion exists, for intravenous administration 


of zine causes no symptoms.! 


Rolw ¢ 


The lack of similarity between inhaled 
and ingested zinc oxide has been reviewed 
extensively.” Nausea, vomiting, and sub 
sternal and abdominal pain with prostration 
follow ingestion. It may be that with ex 
posure to zinc fumes some particulate matter 
is swallowed, and so a partial explanation 
exists for the nausea and vomiting some- 
times seen in an acute attack. 

Symptoms like those of metal-fume fever 
have not followed inhalation of ordinary 
zine oxide powder. The large oxide particles 
apparently cannot readily pass through the 
bronchioles to reach the alveoli, a necessity 
for the production of symptoms. In freshly 
formed zinc oxide fumes the particles are 
dry and dispersed. Flocculation soon occurs, 
and large particles are formed. These also 
are incapable of causing the characteristic 
symptomatology.® 

Symptoms resembling those occurring in 
metal-fume fever have been observed in a 
disease caused by a bacterium of the Aero 
bacter group or its products recovered from 
stained cotton dust! This has suggested 
that bacteria or their products may be in 
volved in the pathogenesis of symptoms in 
That 
bactericidal 


fume fever metals are capable of 


exhibiting a effect on micro 


organisms, even in extreme dilution, is 


Naegeli, in 1893, is stated to have 
called this effect the oligodynamic action of 


known 


heavy metals.’* It has been postulated that 
the oligodynamic action of zine exerts a 
toxic effect on the organisms of the lower 
respiratory passages and the absorption of 
the endotoxins liberated leads to the sys 
temic features observed.’® This speculation 
may be debated, for it has been found that 
in health the trachea, bronchi, and lungs are 
usually sterile.!4 

(Of the aforenoted concepts of pathogene 
sis, Lehmann’s protein-absorption theory 
appears to be the most reasonable 

The resemblance of metal-fume fever to 
an acute infection prompting the diagnosis 
of influenza, pneumonia, acute bronchitis, 
malaria, or a septic process 1s evident and 


be con 
4 


warrants comment, as these must 


sidered in the differential diagnosis 





A 


The type of metal oxide and its concen 
tration determine the severity of the attack.® 
With that produced by zinc oxide the re 
covery is complete within 24 hours, and 
lasting residual pulmonary damage in man 
has not been reported,” 1 Certain sequelae, 
Of the 
13 


however, can be cited. four cases 


reported by Kuh et al.,’* one patient was 


hospitalized six days because of an ensuing 


upper respiratory infection, Pneumonitis 


followed an acute attack of metal-fume 


fever precipitated by welding on galvanized 


iron reported by Raine.’® Subject “ 


tested experimentally by Drinker et al.” had 
persistent pulmonary rales and roentgeno 
graphic findings of increased pulmonary 
vascular markings for several days follow 
ing Nevertheless, 


considering the extensive industrial use of 


exposure to zinc oxide. 
zine and the reports appearing in the litera 
ture, the incidence of ensuing respiratory 
sequelae must indeed be few. No authentic 
fatal case of metal-fume fever due to zine 
oxide inhalation has been reported? DO 


called 


Zinc, 


“chronic poisoning” associated with 
mentioned in the earlier literature, is 
at to to 


sometimes found 


considered present be due tox 


inpurities in zine ores, 


such as antimony, arsenic, cadmium, and 


lead." These metals are capable of 


fatal 


pro 


ducing severe and even metal-fume 


fever.) 
Because of the benign nature and_ short 


duration of symptoms seen in metal-fume 


fever caused by zine oxide, only sympto 
matic and supportive therapeutic measures 
have been advocated It has been recom 
mended that persons be treated “as though 
they had la grippe.”' Relief may be afforded 
by using codeine, acetylsalicylic acid (asp 
fluids, hot 
It 


times be averted by a warm bath taken early 


rin), fruit juices, drinks. and 


bed rest is stated that an attack can at 
in the course of the illness. Since chilling 
may initiate an attack, it was considered that 
a warm environment might prove beneficial 
Drinker placed one of his subjects in a room 
having a humidity of 95% and a tempera 
ture of 100 I*, following inhalation of zine 
No effect on the course of 


oxide fumes. 
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the ensuing illness was observed. An emetic 
Pre 


vention and relief of symptoms, according 


and purge have been recommended.® 


to some, has followed ingestion of milk, 
sodium bicarbonate, and adequate fat in the 
diet.49 The effect of 


these recommendations would be 


beneficial many of 
difficult 
to assess in view of the short duration and 
known spontaneous recovery. 

Of greater importance is the prevention 
of this disease. Reducing fume concentra- 
tion, limiting exposure time, maintaining 
adequate ventilation, and wearing proper 
protective respiratory devices are basic 
fundamental features. The respiratory de 
vices protecting against the pneumoconeoses, 
the Type A respirators approved by the 


of 
, 


Type B 


Bureau Mines, are considered inade 


quate mechanical-filter respirators 


are advised for fumes but without other 
precautions may be unsatisfactory. Drinker 
found that concentrations below 50 mg. of 
zine per cubic meter rarely were associated 
with symptoms. Reduction of fume concen- 
tration to 15 mg. per cubic meter is recom- 
mended,*® and an exposure time of eight 
to this concentration considered 


1s 


hours 


safe 


Summary 


\Metal-fume fever due to zine oxide is an 
acute, transitory, inhalant illness. 
Irritation in the throat, substernal tight- 


ness, malaise, headache, muscle cramps, 


chills, and fever occur following exposure 
and usually disappear in 6 to 24 hours with 
out ensuing complications or sequelae 
lhree cases manifesting metal-fume fever 
due to zine oxide are reported. One case 
was typical in that it followed exposure to 
the fumes produced in welding galvanized 
iron. ‘wo cases are described which oc- 
curred following inhalation of dust formed 
when an abrasive steel-wire buffing machine 
used cleaning zine-coated water 


Was mn 


tanks 
In the literature reviewed, confirmation 
of zine oxide as an etiologic factor of this 


illness was found, Of the theories of patho- 
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genesis, that which attributes the symptoms 


to the absorption of proteins formed fol 
lowing the destructive action of zine on the 
alveoli is most tenable. 

recommended. 


Supportive treatment is 


Preventive measures consist of reducing 


fume concentration, limiting exposure, 
maintaining adequate ventilation, and using 
mechanical-filter respiratory devices. 


U. S. Naval Hospital, Oakland, Calif 
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Subarachnoid Hematoma Complicating Ruptured 


Intracranial Arterial Aneurysm 


MURRAY 6B. BORNSTEIN, M.D., and MORRIS B. BENDER, M.D., New York 


The syndrome of subarachnoid hemor 
rhage from ruptured intracranial aneurysm 
is well known. The symptoms vary; in some 
the symptoms are severe and progressive, 


This 


fluctuation may be very conspicuous, so that 


in others the course may fluctuate. 


after several days of relative improvement 
with lucidity there appears an increasing 
instances, 


stupor In these 


that 


drowsiness or 


one may conclude there has been at 
recurrence of the intracranial bleeding, as 
confirmed by the reappearance or increase 
in the amount of blood in the cerebrospinal 
fluid 


be due to aneurysmal bleeding into the sub 


The downhill course, however, may 


stance of the brain or into the subdural 


and Clarke and 


space, According to Logue * 
Walton,*® hemorrhage from a ruptured aneu 
rysm frequently extends into the subdural 
space. These extensions are small, form a 
very thin layer over the brain, and are usu 
Cases i 


ally found at autopsy. There are 


which the subdural hemorrhages are much 
larger and are of themselves dangerous to 
the patient. In these cases of leaking aneu 
rysm the recognition of a complicating sub 
difficult 


( linically the question posed is Whether th 


dural hemorrhage is extremely 
downhill course in a patient with a leaixing 
aneurysm is due to (a) a persistent or recur 
rent bleeding into the subarachnoid space, 
(b) 


substance, or (c) clot formation in the sub 


extension of bleeding into the brain 


dural space. 


In order to answer these questions we 


reviewed the records of 20 cases of ruptured 


intracranial aneurysm which were available 


Accepted for publication Dec, 11, 1956 


From the Neurologic Service of The Mount 


Sinai Hospital, 


S0) 


for pathological studies between 1927 and 
1954 at The Mount Sinai Hospital. An 
analysis of these cases disclosed that in 10 
instances of ruptured aneurysms the autopsy 
reported the dura as being normal. In one 
case there was no mention of the condition 
of the dura, [Examination of the remaining 
nine cases indicated subdural blood as found 
in one at operation and in eight by post 
mortem study. Of these nine cases of rup 
tured aneurysm with subdural extension, 
four had small subdural hemorrhage and 


had 


blood in the subdural space. 


five large or significant amounts of 
rhe following 
are summaries of the nine cases of subdural 
clots in patients with subarachnoid hemor 
rhage due to a leaking aneurysm. 

Case 1—The patient, a 31-year-old man, was 
10, 1927, with a history of having 


coma for 48 


admitted on Oct 
hours. On admission the 


both 


heen in 


patient was comatose; were dilated 


light. No 


right 


pupils 


and fixed to corneal reflex could be 


obtained \ 
the right 


facial paresis and rigidity of 
noted \ 


Lumbar 
fluid 


upper extremity were ques 


tionable right Babinski sign was present 


puncture showed a grossly bloody spinal 
The patient died soon after admission 

ruptured 
ineurysm of the left anterior cerebral artery. The 
When it was 
reflected, a considerable quantity of blood escaped 


filled blood 


Chere was a hemorrhagic cavity of the left frontal 


Postmortem examination revealed a 


dura was under marked tension 


he subarachnoid space was with 


lobe, the hemorrhage having extended into the 


ventricular system 
Comments.—-Because of the rapid onset 
of the hemorrhage and its massive character, 
we concluded that the clinical picture was 
caused by a ruptured aneurysm with erosion 
into the left cerebral hemisphere. Subdural 
hemorrhage was not considered. 

2.— The 


known to have been hypertensive for 12 years, was 


CASI patient, a 64-year-old woman, 





SUBARACHNOID HEMATOME 


1927. 


she had suddenly lost consciousness. 


admitted on Dec. 17, Five days previously 
This 


lasted a few minutes and was followed by severe 


state 


headache, persistent vomiting, and disorientation 
lasting 24 hours. Blood pressure on admission was 
210/140 


oriented 


She was stuporous, irrational, and dis 


In addition there were nuchal rigidity, 


bilateral right facial weakness, 


depressed deep tendon reflexes, absent right ab 


papilledema, a 


dominal reflexes, and a questionable right Babinski 
! 


Lumbar showed grossly bloody 


fluid 


progressive downhill course for six days, terminat 


sign puncture 


spinal Following admission there was a 
ing in coma and death 

Postmortem examination disclosed a ruptured 
aneurysm of the right middle cerebral artery about 
The dura was markedl, 
When it was reflected, 
dark fluid 


The subarachnoid space also contained a 


2.5 cm. from its origin. 
discolored and distended. 
a considerable quantity of bloody 
es¢ aped 
considerable quantity of blood. Examination of the 
brain revealed no other abnormality. 

Comment.—lIn this case the illness lasted 
11 days. Had the unsuspected subdural 
hematoma been recognized within the first 
few days after admission to the hospital, 
it is possible that evacuation might have 
saved the patient’s life. This, of course, is 
problematic in view of the marked arterial 
hypertension. 

Case 3.—The patient, a 44-year-old woman, was 
14, 1933. On Oct. 7, 1933, she 


Twenty minutes 


admitted on Oct 
had suddenly lost consciousness 
later she recovered, complained of severe headach 
On Oct. 13, 1933, she 


On admission there 


and stiff neck, and vomited 
again became semistuporous 
were noted nuchal rigidity, semistupor, a_ right 
palpebral fissure larger than the left, a left facial 
deep tendon reflexes, and a 


Babinski 


was pink and xanthochromic 


weakness, absent 


questionable left sign. The spinal fluid 
Her hospital course 
was progressively downhill, and she died on Oct 
23, 1933, 16 days after the onset of her illness 


Postmortem examination revealed a_ ruptured 


aneurysm of the anterior communicating artery 
The dura was under tension, and a thin subdural 
blood clot 


hemisphere adjacent to the superior sagittal sinus 


covered the convexity of the right 
from the precentral gyrus to the occipital pol 
There was a thin film of subarachnoid hemorrhage 
over both hemispheres, with a small collection of 
fresh blood over the right gyrus rectus and unde 
The 


the right optic nerve and the optic chiasm 


gTOss substance of the brain was normal 
Comment.—In this case the illness lasted 
16 days. It is possible that recognition and 


evacuation of this subdural hematoma might 


Lornstein—B ender 


cerebral 


Che leak 


from the aneurysm was not massive. 


have changed the clinical course. 
$ 


Case 4.—The patient, a 48-year-old man, was 
admitted on Feb. 24, 1942 


mission the patient suddenly lost consciousness for 


Six hours before ad 
one to two minutes. On recovery he complained 

hours 
On ad 


vitreous 


of severe headache and vomited. Three 


later he suddenly lapsed into deep coma 
mission the patient was comatose. Large 
There was 
Babinski 
Lumbar puncture revealed a grossly bloody 
fluid 


water 


and retinal hemorrhages were noted 


generalized hyperreflexia with bilateral 
signs 
under an initial 


The 


cerebrospinal pressure of 


over 40 mm. of patient died on the 


day of admission 


Postmortem examination revealed a_ ruptured 
internal 
In the 


subdural space a large, nonadherent, jelly-like clot 


aneurysm at the bifurcation of the left 


carotid and anterior cerebral arteries 
occupied the entire dorsolateral surface of the left 
large 


This 


collection was most marked over the anterior lobes 


hemisphere. In the subarachnoid space a 


quantity of blood covered the entire brain 
and at the base. There was also a large hemorrhage 
into the left frontal lobe which had extended into 
svstem 


In this case the bleeding due 


the ventricular 

Comment 
to rupture of the aneurysm was very exten 
sive. This alone might have been responsible 
for the death of this patient. The subdural 
hemorrhage was only a small extension of 
the intracranial bleeding. This patient would 


not have benefited by evacuation of subdural 


hematoma. Moreover, it is doubtful whether 
one would have the thought or time to find 
such a clot in a patient with a fulminating 
course of intracranial bleeding 

CASE 5 \ 
Aug. 9, 1951. On 


sudden, severe, persistent headache 


51-year-old woman was admitted on 


Sept 3, 1951, there had been 


in episode of 


accompanied by nausea and vomiting. A lumbar 


puncture = at another hospital Was reported as 


having revealed xanthochromi« 
taining & RB¢ 


Only a 


spinal fluid con 


and 67 mg. per 100 ce. of protein 


right Babinski sign was noted. On ad 
Mount Sinai 


‘There was 


mission to The Hospital she was 


apathetic and dull a right-sided weak 


ness, including the face, and sensory deficits on 


the right. The deep tendon reflexes were hypo 
Nuchal Kernig 


present her hospitalization, of 49 


active rigidity and a right sign 


were During 
lays, the patient’s condition fluctuated considerably 
here were also convulsive movements at 
The fluid 


On Sept. 4, 1951, a left percutaneous carotid angio 


various 


spinal was persistently bloody 


times 


gram was interpreted as showing a normal middle 


artery and an anterior cerebral artery 





which was not distinctly abnormal. There w: 


1 


questionable displacement of branches of the an 


terior cerebral frontal mass 
On Sept 
She reacted to pinprick more on the left than on 
Phe 


The eye 


artery, suggesting a 


19, 1951, the patient was semicomatose 
the right. There was a right Babinski sign 
pupils were dilated and fixed to light 
were divergent. When the head was turned sharpl) 
to the right there occurred slight abduction of the 
leit he 
obtained the spinal fluid wa 


Otherwise movements could 


On Sept 22, 


no eye 
1951, 


fresh blood 


eye 


again found to contain Her condition 


gradually deteriorated, and she died on Sept. 27, 


195] 


Postmortem examination revealed two aneu 


rysms. There was a ruptured aneurysm of thi 


intact 


The 


anterior communicating artery and = an 


aneurysm of the left internal carotid artery 


subdural space contained firm, tenaciou hlood 
hemis 
sub 
convexity and 

gyri over the 


left 


clotted over the inferior surface of the left 


areas Ol 


slight, diffuse 
the 


phere. ‘There were 
overt 


The 
flattened, 


arachnoid hemorrhage 


the base of the brain CONVEXIT 


were slightly and the uncus wa 


herniated Hemorrhage had occurred medial to the 
right frontal pole and into the left cingulate gyru 


Linear hemorrhages were also present in the mid 
line of the tegmentum and into the pons 


The 


this case was incidental. 


Comment subdural hematoma in 


Its recognition and 
removal would not have benefited the patient 
year-old woman 
Dec. 27, 1951, 
Several 


The patient, a 52 
Jan. 1, 1952. On 


lost 


CASE O 
admitted she 
had 


later 


on 
consciousness hour 
difficulty speaking, 
24 hours. A lumbar 
at that time yielded grossly bloody spinal fluid. Or 
Dec. 31, 1951, the hit 
became weak, 
She 
On 
blood 


rigidity 


suddenly 
had 


well within 


she some but wi 


clinically puncture 


side of her body sudden| 


difficulties 


rig 


and speech returne 
lapsed into 


the 


gradually stupor 
admission patient was stuporou [he 


140/100 
by Brudzinski 


also a 


pressure was There was nuchal 


accompanied and Kernig 
flattening, a 
Babin 


frontal-parietal 


signs. There were right facial 


right hemiparesis, and a questionable right 
3, 1952, a left 


pos ible intracerebral hematoma 


ski sign. On Jan 


exploration for a 
note d 


was performed, At operation, the dura wa 


greenish-black. It was incised 
jelly-like 


surtace 
( lot, 


to be discolored a 


and a relatively thin layer of subdural 


clot was removed, There was no indic: 


ot nor Was 


by 


surgery 


tion underlying or intracerebral 


any found on subsequent exploration needle 


or transcortical incision. Following the 
patient continued in deep stupor and died on Jar 
5, 1952 

examination disclosed a ruptured 
the left 18 


mm. from its point of bifurcation with the anterio: 


Postmortem 


aneurysm of middle cerebral artery 


52 


VM 
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cerebral artery. There was hemorrhage on both 


sides of the dura. Subarachnoid hemorrhage was 
the base of the brain, in the left 
at the The 


gyri were flattened, and the herniated 


described at 


Sylvian fissure, and operative site 


had 


An acute encephalo 


brain 
through the operative defect. 
malacia of the left parietal lobe with anatomical 
disruption of tissues related to the operative pro 
No 


the bleeding was noted. 


cedures were noted intracerebral extension 


o1 

Comment.—The clinical diagnosis in this 
case was cerebral hemorrhage, but the find 
ing of an unsuspected subdural hematoma 
seemed to be a satisfactory explanation for 
the 
the subdural clot was ineffective 


the clinical syndrome. However, re 


moval of 


The unsuspected ruptured aneurysm with 


bleeding into the subarachnoid space was the 
cause of death. 

Case 7.—The patient, a 47-year-old woman, was 
admitted on March 22, 


weeks’ 


1952, because of persistent 
headache On Jan. 26, 
1952, the patient complained of sudden severe head 
ache “all 
Feb 


headache 


of three duration. 
The symptom persisted 
Feb. 18, 1952, the 
recurred, associated with blur 
vision to the left and a feeling of “thick 
the left The last two 


the head,’ 
1952. On 


ove! 
14, 


suddenly 


until severe 
ring ot 
side of the face 


the 


ie ss” ovel 


ymptoms subsided, but headache and _ slight 


photophobia persisted 
128/80 


blood 


examination 


admission the was 
Neurological stiff 


with Brudzinski and Kernig signs, a left homony 


On pressure 


revealed a neck 


mous hemiamblyopia by confrontation, normal 


fundi, a left Babinski sign, and obscuration of pin 
the left 
stimulation. A 


prick appreciation in upper extremity on 


double simultaneous lumbar pune 
ture yielded grossly bloody spinal fluid containing 
17 meg 100 cx 
upernatant fluid 


three 


per of protein in the slightly yellow 


picture remained unchanged for 


March 25, 


headache and suddenly became deeply 


clinical 
days. On 1952, she complained 
or severe 
extensor 
The 
left pupil was dilated, while the 


There 
stiff 


comatose ‘There were recurring move 


ments of all four extremities eyes were 


‘I he 


was miotic; neither reacted to light 


divergent 
right 
left Babinski sign. The neck was not 
An electroencephalogram was reported as normal 
A lumbar 
fluid under an initial pressure of 600 mm. of water 
lhe fluid 


puncture yielded grossly bloody fluid 


Was a 
puncture yielded slightly cloudy spinal 


supernatant was yellow. A_ cisternal 


Later that 
day questionable hemorrhages were observed in the 
fundi. The did 
The patient died early in the morning of 


1952 


optic not move relative to 


the head 


March 26, 


eyes 
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Postmortem examination showed an easily re 


moved subdural clot. Slight areas of subarachnoid 


hemorrhage were diffusely present over both con 
vexities, but a considerable amount of clotted blood 


was found at the base. In the parenchyma of the 


brain there was a large hemorrhage into the left 


temporal lobe; small hemorrhages into the teg- 


mentum of the pons, probably into the midbrain, 


and into the base of the pons, and a series of 


small hemorrhages into the tegmentum of the 


medulla. There were two aneurysms. There was 


a ruptured at the bifurcation of the 
left internal carotid artery and an intact aneurysm 


right 


aneurysm 


similarly located on the 
Comment.—The subdural hematoma was 
small and probably not significant in this 
case, 


The 


was admitted on 


woman, 
1952, in coma. The 
March 1, 


hospitalized elsewhere for 


Case 8 patient, a 50-year-old 
March 22, 


patient had been apparently 


1952, 


well until 


when she was 


three days with the complaints of nausea, vomit 


ing, and fever. After discharge she continued t 


be nauseated, vomited occasionally, and persistently 


complained of headache. On the day of admission 


she had experienced a single episode of pain in 


the eyes, dizziness, and a “fainting spell.” Later 


she was found in coma with a laceration of the 


scalp over the left parietal region, One-half hour 


after admission the coma was observed to be 


lessening. The deep tendon reflexes, which had 


been absent, returned, and the previously pinpoint 


pupils were slightly dilated. There was frequent 


vomiting. Two hours after admission she wa 


conversing, complained of headache, and was 


markedly confused. The blood pressure was 130/88 
Examination revealed a lethargic, disoriented pa 
stiff neck and Kernig’ 


normal, as were the eye 


with a moderately 


The 


movements 


tient 


fundi were 


sign 
There was a slight facial asymmetry 


Tendon reflexes were active in the upper and 


depressed in the lower extremities. Bilateral 


Babinski signs were elicited. Sensation was intact 
\ lumbar puncture revealed grossly bloody spinal 
fluid under a pressure of 600 mm. of water. The 
160 me 


supernatant xanthochromic fluid contained 


per 100 cc. of protein 
next 48 


alert and complained of stiff neck and mild head 


During the hours the patient became 


ache but was otherwise unchanged. An electroen 


Mare h 


again had a 


cephalogram was reported as normal on 
24, 1952, On March 26, 1952, she 
severe headache and vomited. A lumbar puncture 
again revealed grossly bloody fluid under 60 mm 
xanthochromia, and a 


March 29, 


severe 


of water pressure, protein 
450 mg. per 100 cc. On 


sudden 


content of 
1952, the 


headache and passed into coma within two minute 


patient complained of 


Bornstein—Render 


The eyes were divergent and did not move when 

The pupils were 
react to light. No 
Spinal fluid was 


the head was passively turned 


in mid-dilatation and did not 
obtained 


corneal reflex could be 


bloody and under a pressure of 130 
mm. of The 


coma and died the following day 


still grossly 


water patient remained in deep 


Postmortem examination demonstrated a rup 


tured aneurysm of the anterior communicating 
was 
easily clotted 


\ marked subarachnoid hemorrhage 


artery \ portion of the dura present and 


noted to have removed blood on 


both aspects 


covered the entire convexity and filled the basal 


cisterns. Intracerebral extension of the hemor 


rhage had occurred into the frontal lobe through 


i tear in the parasagittal area 
Comment.—Again, the subdural hematoma 


was of little clinical significance. It was the 


hemorrhage into the subarachnoid space and 


the frontal lobe which caused death 
The 


Case 9 patient, a 59-year-old man, was 


The Mount Sinai Hospital for the 
Feb, 12, 1954. In December, 1948, 
he experienced a sharp severe Oc ipital pain during 
One week later, a similar 


admitted to 


second time on 


an attack of coughing 
incident occurred, this time followed by low back 
Within 


mild 


pain which radiated into the right thigh 


week the patient complained of a 


Shortly 


another 


vertex headache thereafter he was found 


regained con- 


which time it 


unconscious in the bathroom. He 


about an hour, at 


had difficulty moving the right 


ChOUSHES attet 


was noted that he 
He was then 


The blood 


The neurological examina- 


irm and could not speak properly 
udmitted to The Mount Sinai Hospital 
140/86 


tion revealed aphasia, apraxia, a still 


pressure Was 


neck with 


bilateral Kernig finger movements on 


the right, hypalgesia on the right side of the face, 


Signs, poor 
a right homonymous hemianopia to confrontation, 
wd a slight increase in the deep tendon reflexe 
on the right. No pathological reflexes were noted 
\ lumbar 
flue 


attempted 


puncture yielded grossly bloody spinal 


under a 290 mm. of water, An 


pressure of 
unsuccessful 
1948, 


frontotemporal 


carotid angiogram was 


An electroencephalogram on Dec. 17, revealed 


i focal lesion of the left region 


He improved during his hospital stay. A repeat 


electroencephalogram on Jan 1949, was reported 
as normal 


W hen 


1949, the patient complained of periodic left occip 


| 


seen in the follow-up clinic on July 14, 


otherwise 


findings Hie 


ital headaches but was asymptomatic 


and revealed no abnormal remained 


otherwise well until the date of hi econd ad 


mission 
On Feb. 12, 


tose in hi car He 


1954, the patient was found coma 


was brought to the hospital, 
where he was noted to be stuporous, reacting onl 
140/90 


to painful stimuli. The blood pressure was 
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There were also noted a right hemiplegia and 


generalized deep tendon 
Babinski The 
pupils were small and reacted sluggishly to light 
The No nuchal rigidity 


present 


hemisensory syndrome, 


hyperreflexia and a right sign 


fundi were normal was 
following admission the patient 
was in deep coma. A left stellate ganglion block 
on Feb. 14, 1954, produced only “a mild dilatation 
of the left pupil On Feb 
15, 1954, the patient became hyperthermic and died 


rup 


The day 


lasting two hours.” 


examimation revealed a large 
the left 
the basal ganglia 


Postmortem 
middle cerebral artery 
On the 


tured aneurysm of 
the region 
surtace ot 
late-cole ed area apparently due to old blood 


in ot inne! 


ton al choco 
An 


bot! 


the dura there was a dry, 

| 
covered 
Adjacent 


penetrated the 


extensive subarachnoid hemorrhage 
hemispheres, but was greater on the left 
to the aneurysm, hemorrhage had 
left frontal and temporal lobe 
The subdural 


of 


in 
The 


major bleeding was into the subarachnoid 


Comment hematoma 


this case was minor significance 


space and left cerebrum 


In the foregoing nine cases, there were 
? 


two patients who had 2 aneurysms, there 
being a total of 11 aneurysms described in 
the They 


distributed as carotid, 


postmortem examinations. were 


follows: internal 
four; anterior cerebral, one; middle cerebral, 
three; anterior communicating three 
Neither in these 9 cases of 


in 


aneurysm with 


the 1] 


was there any 


subdural hematoma nor cases 


without subdural hematoma 
relationship between the location 


the 


apparent 
of the 


The symptoms varied aceording to location 


aneurysm and clinical course 


and severity of hemorrhage. In analyzing 
the clinical data of the cases with and without 
subdural hematomas, there seemed to be no 
between the two 


characteristic difference 


groups in regard to onset, syinptoms, 
and the 


all classified as having intracranial bleeding 


signs, 
clinical course. These patients were 
from a ruptured aneurysm. Subdural hema 
toma was not considered in the differential 
One should consider the 


diagnosis possi 
bility of subdural hemorrhage as a compli 
cation of ruptured aneurysm, since, in som 
the be 


are 


removal of clot may 


rhe 


instances, the 


following two cases 


life-saving 
examples 
10.—The 


was admitted on 


woma 


Althoug! 


CASI patient, a 53-year-old 


July 9, 1954, in coma 


54 
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the patient had always had headaches character 


other com- 


“migraine,” neurological 
had the 


admission, when she was found unconscious 


ized as no 


plaints been experienced until day of 


On admission to the hospital the patient was 
and 
There were fresh retinal hemor 


semistuporous, disoriented, complaining oi 
severe headache 
rhages, a mild left hemiparesis, and a left Babin 
ski blood 
in the cerebrospinal fluid. 

During the next eight days the patient improved 
The hemiparesis 
3abinski sign persisted. An 
16, 1954, revealed a 
to left 


sign. Lumbar puncture showed gross 


She became alert and oriented. 
lessened, but the left 
the skull on July 
pineal body shifted 
July 17, 1954, there rapidly developed a com 


left-sided 


ray ot 


calcified from right 


on 


plete sensorimotor syndrome with a 


left homonymous hemianopia, nuchal _ rigidity, 


This was thought 


the 


drowsiness, and disorientation 


to a recurrence of subarachnoid 

However, a lumbar puncture showed 
fluid 
under a pressure of 280 mm. of water; it contained 


RBC, 11 WBC, 31 
100) cx 


to be due 


hemorrhage 


the spinal to be clear, pale yellow, and 


no and a protein of mg. pet 


There was little improvement during the follow 
On July 29, 1954, there occurred 


convulsion, the 


ing nine days 


following which 
patient became comatose. At that time the spinal 


fluid bloody A 


carotid angiogram demonstrated a small aneurysm 


a right-sided 


was grossly right percutaneous 


of the internal carotid artery just proximal to the 


origin of the posterior communicating artery 


his examination was followed by double ligation 


nd section of the right common carotid artery 


lwo days later the patient was responsive and 


was nuchal 
The 

Was 
29, 


headache There 
total left 
The cerebrospinal 


bloody, but less sO than on 


complained — of 


and a fundi 


hemiplegia 
fluid 


July 


rigidity 
still 
1954 


State 


were normal 


grossly 


During the foliowing 48 hours the mental 


fluctuated considerably from periods of semistupor 


and verbal responsiveness to coma and Cheyne 


On Aug. 1, 1954, 
pinal fluid was found to be xanthochromic, 
but 


Stokes respiration the cerebro 
under 
without evidence of fresl 
this 
the 


intracerebral hematoma was suspected 


increased pressure, 


bleeding. Because of fluctuating state and 


decreased bleeding in subarachnoid space an 


However, 


on subtemporal cramectomy a partially organized 


and partly fluid hematoma 1 cm. in thickness was 


needle of the 


the 


evacuated. A ventricular puncture 


anterior, inferior portion of right temporal 


lobe disclosed a hard area palpated at about 5 cm 


depth. It was decided not to attempt its removal 


Following operation the patient continued to 


improve steadily, so that on Aug. 3, 1954, she was 


talking and oriented. On Aug. 5, 1954, the patient 


again became drowsy, disoriented, and 1ni¢ reasing|\ 
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febrile 
bloody 


The cerebrospinal fluid was again grossly 
Since x-ray showed no alteration in the 
position of metal clips strategically placed during 
operation, no further procedure was done. On 
Aug. 8, 1954, x-ray 
to the midline 
During the following four weeks of hospitaliza- 
improvement. No 


showed the pineal returned 


tion there was slow steady 
further episodes of alteration in consciousness ox 
curred. The patient was discharged on Sept. 8, 
1954. She spoke rarely, but her speech was ap 
propriate, and there was a general appearance of 
There remained a complete left hemi 


The 


was 


alertness 
plegia and a left homonymous hemianopia 
fundi were normal, and the decompression 
soft and pulsating. Since discharge there has been 
slight improvement in the neurological status. In 
January, 1956, the patient had a _ residual left 
hemiplegia 

Comment.—Although carotid angiography 
demonstrated the arterial aneurysm, careful 
post hoc studies of the angiogram revealed 
It is 


possible that the subdural hemorrhage may 


no evidence of a subdural hematoma. 


have occurred after the arteriogram, since 
there was clinical and spinal fluid evidence 
of bleeding following carotid ligation and 
section, At operation the subdural hematoma 
was an unexpected finding. The exploration 
was performed for a suspected intracerebral 
hematoma, but the patient’s condition did 


not permit exploration after the subdural 


clot had been removed. However, since the 
shifted pineal returned to its normal position 
and the patient's clinical state improved, it 
seemed logical that the deviation of the pineal 
body was due to the subdural hematoma. 
In this case it was impossible to differentiate 
between the syndrome of leaking aneurysm, 
cerebral hemorrhage, and complicating sub 
dural hematoma even with the aid of an 
arteriogram. 

CAsE 11.—The 


admitted on 


patient, a 38-year-old 
Feb. 27, 1955, 
complaint of left-sided weakness and severe head 


woman, 
was with the chief 
ache of 24 hours’ duration. 

The patient had enjoyed good health until Feb 
13, 1955, 


weakness, 


generalized 
The 


toms continued for seven days. On Feb. 21, 1955, 


when she complained of 


apathy, and “heartburn.” symp 


there suddenly developed a severe headache asso 
ciated with nausea, vomiting, and drowsiness. Her 
husband noted two momentary episodes of staring, 
stiffness of the body, mumbling, and drooping of 
the left During the next two 


side of the face 


Bender 


Bornstein 


to three days the symptoms disappeared. On Feb 
27, 1955, the patient again complained of sudden 
The left 
symptoms 


drowsiness side 
face drooped. Soon the 
\ paralysis of the left upper 
weakness of the left lower extremity en 
She was then referred to The Mount Sinai 


severe headache and 


of the pro 
gressed to stupor 
and a 
sued 

Hospital for study and treatment. Examination 
on admission showed the patient's general appear 
ance to be that of a well-developed, well-nourished, 
was no abnormality 


The blood 


was 99 F 


middle-aged woman. There 


outside the nervous system pressure 
was 110/70 

rhe patient was somnolent but cooperative and 
oriented. When asked to touch stimuli 
simultaneously applied to the cheek and the dor 


sum of the opposite hand, the patient frequently 


The temperature 


identify 


made errors even with her eyes open. Thus, she 
either did not perceive the hand stimulus (extinc- 
cheek 
(displacement). There were slight signs of menin 
geal irritation. A left field 
defect to red stimuli was thought to be present 
The appearance of 


tion) or referred it to the homolateral 


homonymous visual 


om simple confrontation tests. 
the fundi and the pupillary reactions were normal 
Although the eyes exhibited a full range of move- 
held in right conjugate 
There was a left 


they were usually 


No nystagmus was present 


ment, 
gaze 
hemiparesis which included the face, There was a 
left hyperreflexia and concomitant Babinski and 


Hoffmann Sensation was intact to all 


signs 
modalities 
During the day of admission, Feb. 27, 1955, the 
The slight signs of menin 
No visual-field defect 


although the left 


patient became alert 
geal irritation disappeared. 
could later be demonstrated, 
sided weakness and hyperreflexia persisted 
bar puncture yielded xanthochromic cerebrospinal 
fluid under an initial pressure of 230-270 mm. of 
water, containing 620 RBC and 3 lymphocytes per 
per 100 


Lum 


cubic millimeter, and a protein of 45 mg 


ce 
admission, Feb 28, 1955, a right 


demonstrated a 


after 


The day 


percutaneous carotid angiogram 


large aneurysm situated near the origin of the 


anterior, middle, and posterior cerebral 


In the 


cerebral 


right 


arteries anteroposterior projection the 


artery seen to be slightly 


The 


was 


anterior was 


deviated to the left middle cerebral artery 


was not raised, nor there x-ray evidence 


characteristic of a subdural hematoma 


rhe improvement in and symptoms con 


tinued until March 1, 
denly became totally paralyzed on the left side of 


signs 
1955, when the patient sud 
State of 


without any alteration in the 


Later that day a left 


the body 


CONSCIOUSNESS percutaneous 


carotid angiogram revealed a second aneurysm at 


the bifurcation of the left internal carotid and 


middle cerebral arteries. Only a lateral study was 


ec 
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done. Shortly thereafter the right common carotid 
artery was doubly ligated and sectioned under local 
anesthesia 

The 


questions 


the to 
dis 


She strongly denied the persistent hemi 


following day 


but 


patient responded 


was somewhat drowsy and 


oriented 


plegia. She complained of headache and stiff necl 


a grad 


During the subsequent 48 hours there was 


ually progressive deterioration. There appeared a 


left homonymous hemianopia and a right oculo 


motor paralysis. The left side of the body became 


increasingly spastic, and, finally, there developed 


hyperactive segmental reflexes and decerebrate 


movements 
4 


crystal 


She lapsed into stupor and then con 
March 4, 1955, 


slightly 


lumbar on revealed 


puncture 


clear but yellow cerebrospinal 
fluid under an initial pressure of 90 mm. of water 
The fluid 9 RBC, 17 
P,M.N millimeter, and a 
25 my 

In 


was observed several months previously, and be 
ot 


contained lymphocyte & 


cub ot 


100 cx 


per protei 


per 


view of our experience with Case 10, whicl 


cause condition and the 


lack 


rhage, 


the patient's critical 


evidence of fresh subarachnoid | 


the 


or emor 


hematon 


1955, 


subdural 
Mare h 


was performed, and a very 


possibility ot a 


was considered. Therefore, on 
temporal craniectomy 
hematoma 


the 


liquid and clotted subdural was 
The left head 
was then trephined, but no abnormal collection of 
blood No further 


was thought advisable at this time 


large, 


found and evacuated side of 


was found operative proce dure 


} 


For two weeks after the operation the patient 


weathered a stormy course with coma, hyper 


thermia, total left hemiplegia, partial right hemi 
aml right oculomotor 


The 


measures were carried out 


paresis, a complete nerve 
antibiotic and 
Since about March 
but steady 
Within 
disappeared 
left 


palsy usual supportive 
19, 
im 


1955, there has occurred a slow 


provement, with minor fluctuations three 
the 


later 


palsy One 
total 
and a partial weakness of the right arm and leg 


to 


months oculomotor 


year there remains a hemiplegia 


Numerous bedsores have responded therapy 


Mentally 


with 


she is alert, and she converses easily 


such subjects as musi 


body 


husband 
With physical therapy 
the patient continues to be unchanged 
10 and 11, 
arterial 
the 
Since 


her on 


and art and care 


Comment.—In Cases carotid 


angiography demonstrated aneu 
but did 


subdural 


rysms not suggest 


presence 


of a hematoma. there oc 


curred a change in symptoms following 


carotid ligation in both of these patients, 
it is possible that the change was caused by 
Preoperatively it .was 


bleeding. 
to 


subdural 


impossible distinguish subarachnoid 


56 
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hemorrhage, intracerebral hematoma, and 
subdural bleeding, even with the aid of 
arteriography. The postoperative recovery 
following removal of the subdural hema 


10 and 11 


rapid nor as complete as is usually seen 


tomas in Cases was neither as 


in uncomplicated cases. 


Although the im 


provement in mental function has _ been 


marked in both patients, it is probable that 
the hemiplegias will be permanent. The 
the deficits, 


hemiplegia in these two cases, may 


permanence of neurological 
have 
also been caused by ligation of the carotid 
artery. Nevertheless, it would seem that the 
evacuation of the subdural hematomas was 


life-saving. 


Comment 


Munro’s ! 


Although extensive study of 
subdural hematoma did not mention ruptured 
intracranial arterial aneurysm as a possible 
cause, individual cases had already been re 
ported,® 12-44 
lished,?:4.4 


preoperative diagnosis afforded by carotid 


Later, other series were pub 
With the impetus of possible 
angiography and the successful treatment of 
the condition in a number of cases, statistical 
studies and series have begun to appear.!:*" 
'! The frequency of occurrence of this con 
dition has been reported in two ways. First, 
its incidence in those cases of intracranial 
hemorrhage due to ruptured aneurysms has 


Lemmen ! 


been calculated. Bassett and re 
ported 5 subdural hematomas in 63 cases of 
surgically treated aneurysms (about 8% ); 
Clarke Walton,* 6 cases 312 


subarachnoid hemorrhage due to aneurysm 


and in of 


(about 2%); while Golden et al.° found 7 


cases of subdural bleeding in 334 cases of 


intracranial aneurysms (about 2% ). Wilson, 


Riggs, and 15 list 22 instances of 


subdural hemorrhage in 143 autopsied cases 


Rupp 


of subarachnoid bleeding due to ruptured 
intracranial arterial aneurysms (about 15% ). 
Hazouri * reviewed 72 patients with ruptured 
intracranial aneurysms. 
of 


Among these, five 
massive subdural hematoma 


cases were 


encountered, In our series of 20 autopsied 


subdural extension occurred in 9 


Cases, 


195; 
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instances. Of these, only two were probably 
of clinical significance. 

Another method of classification 1s to de 
termine the incidence of aneurysm as a cause 
hematoma, » considers 


of subdural Logue 


intracranial aneurysm as second only to 


trauma in etiologic importance. He states 
that 8% of all 


are ruptured 


about subdural hematomas 


produced — by intracranial 


aneurysms. There may, on occasion, be 
minimal or no accompanying subarachnoid 
Case 11 of our series showed 


the 


hemorrhage. 
minimal subarachnoid bleeding; major 
portion of intracranial bleeding appeared to 
i 


be in the subdural space. Poppen reported 


3 cases of subdural hematoma produced by 


ruptured intracranial aneurysm in a total 


of 119 patients treated surgically for sub 


dural hematomas. evidently subdural 


hemorrhage in cases of — intracranial 


aneurysms is not too uncommon. However, 
there are many types, some of which are not 


Clarke Walton * 


divided these into three groups: small 


clinically significant. and 
(da) 
subdural 
fatal 


clinically 


clinically insignificant amount of 
blood, (hb) a 


subdural hemorrhage, 


massive and rapidly 
and (c) 
significant subdural hematoma which is not 
fatal. It is the last 


requires special attention. As was pointed 


rapidly type which 
out, clinically it was impossible to distinguish 
cases of subarachnoid bleeding with or with 
out subdural hemorrhage. Moreover, arter 


and 1] 


disclose the typical angiographic signs of a 


iography in Cases 5, 10, did not 
subdural hematoma. The absence of angio 
graphic evidence for subdural hematoma in 
Cases 10 and 11 is especially disturbing. It 
must be admitted, however, that the subdural 
bleeding may have occurred after carotid 
angiography was performed. In essence, a 
study of the clinical aspects of these cases 
as well as those autopsied cases of ruptured 
aneurysms without subdural hematomas 
agrees with the generally reported conclusion 
that there are few, if any, specific features 
hematoma associated with 


of a subdural 


subarachnoid and possibly intracerebral 


hemorrhage. Iexcept in Case 11, the presence 


Bornstein—B ender 


of a subdural hematoma was a surprise find 
ing in all instances, 


In conclusion one must realize (a) that 


subdural hemorrhage is a possible complica 
tion of a leaking intracranial aneurysm and 
(b) that difficult to 


recognize even with the aid of arteriography. 


this complication is 


Summary 


Clinically significant subdural hematomas 


may be associated with intracranial bleed 


ing due to ruptured arterial aneurysm. 
Between the years 1927 and 1954 at The 
Mount New York, 


mortem examinations were conducted on 20 


Sinai post 


Hospital, 
patients diagnosed as having ruptured intra 
cranial arterial aneurysms. Of these, nine 


showed extension of bleeding into the 
Of the nine, there were five 
There 


removal of 


subdural space 


cases of clinical significance were 


also two cases im which the 


subdural hematoma as a complication of 
leaking aneurysm possibly saved the patient's 
life 

No significant clinical features character 
ize those patients in whom subdural exten 
sion has occurred, yet its presence should 
be suspected and investigated in those whose 


clinical course is unsatisfactory 
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Metallic Mercury Embolization—Clinical and 


Experimental 


CAPT. MARCEL E. CONRAD Jr. (MC), U. S. Army; CAPT. JAY P. SANFORD (MC), U. S. Army (Res.), and 


CAPT. JOSEPH A. PRESTON (MC), U. S. Army (Res.) 


General medical interest in mercury poi 
soning is primarily limited to the toxicity 
Metallic 


considered to be 


of the various salts of mercury. 


mercury is often quite 
inert if deposited in tissues. Toxicity, how 
ever, is apparent by most routes of adminis 
tration, including inhalation, ingestion, and 
injection, 

The inhalation of vaporized metallic mer 
cury is the most commonly discussed form 
of toxicity. Chronic inhalation is primarily 
The 


onset of symptoms is often insidious. Com 


an industrial and laboratory hazard. 


mon symptoms include behavioral changes, 
insomnia, mental depression, and occasion 
ally hallucinations. These symptoms may be 
associated with anemia, renal tubular dam 
age, stomatitis, colitis, and peripheral neu 
ritis.®7 

Acute 
may be 


inhalation of vaporized mercury 


rapidly lethal. Campbell reported 
acute pulmonary edema in an infant whose 
parents dropped mercury on a hot stove to 
watch it vaporize. In addition to pulmonary 
edema, degeneration of the renal convoluted 
tubules and necrotic changes in the gastric 
and duodenal mucosa were noted at post 
mortem examination.” 

The absence of symptoms produced by 
metallic mercury in the gastrointestinal tract 
has been stressed.’ From the mid-17th cen 
tury until the mid-19th century, metallic 
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pital, Walter Reed Medical Center, Wash 


ington 12, D. C 


American College of 
of Columbia-Maryland Section) 
and 


Army 


Army 


the treatment of 


Recent ly, 


used in 


5,15 


mercury Was 


intestinal obstruction. Birn 
baum reported a patient with appendicitis 
' Lindemuth 


secondary to metallic mercury. 
studied a patient with persistent fecal fistula 
following leakage of metallic mercury from 
an intestinal tube." 

Subcutaneous deposition of mercury 
causes chronically draining lesions. Broken 
thermometers are the most common 
Small 


macrophages, 


cause. 


abscesses containing leukocytes, 


occasional epithelioid cells, 
and occasional foreign-body giant cells have 
been deseribed, Mercury particles may or 
may not be demonstrable. These lesions are 
occasionally associated with mild systemic 
findings referable to the central nervous 
system, gastrointestinal tract, or kidneys.” 
Lathem reported two instances in which 
accidental arterial embolization occurred 
while blood samples were being obtained 
with syringes containing mercury’? The 
extremities became reddened, swollen, and 
Sterile 


trom 


tender. subcutaneous abscesses de 


veloped which small particles of 


mercury were extruded. No symptoms sug 
gestive of systemic involvement were noted. 


Intravenous embolization with metallic 


mercury, while very uncommon, seems to 


produce more acute symptoms. Sitson re 
ported a patient who died six days after 
150 


mercury in 40% oil of cinereum 


the intravenous injection of mg. of 
Metallic 
mercury was found in the lung at the time 
of autopsy.’* Umber and Konig studied a 
girl who attempted suicide by the intravenous 
injection of 2 ml. of mercury.®"* 

The observation of intravenous mercury 


embolization in a patient led to studies on 
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The striking clini 


its pathogenesis in dogs 


cal features of the patient and the interesting 
experimental findings form the basis of this 
report 


Report of Case 
A 


a service hospital in the Far 
1955, 


breath, 


to 


29 


was admitted 
Fast April 


of shortre 


26 year old radar mechani 
on 
of 
The 
headache 

he 
This 


al ohol 


with primary complaints 


weakness, and fever for day 


one 
previous morning he awoke with a severe 
and generalized weakness { 


pon arising, 


fluid 


CXCeSSIVE 


small of yellowish 


to 


vomited a amount 


attributed the intake 
the 
veloped fever, chills, and anorexia 


He had a 


from pertussis at age 6 


ot 


on previous night. During the day he de 


cough following 


1 here 


yeal 


chronic 


recove!l 


was a history of 


before admission 


he 


a dispensary several times because of a 


questionable hemoptysis a 


During the preceding two months, was seen in 
persistent 
He was also being 
Clinic 


schizoid 


cough and chest pain 
the 
difficulties diagnosed 
In he 


excessive alcohol ingestion and recurrent gastritis 


seen a 
he 


per 


an outpatient 
ot 


sonality 


in Neuropsychiatric 


cause as a 


addition, gave a history ol 


On admission the patient was a well-developed 


dry, h 
108/70: 
The 
per 


the 


well-nourished, white with a icking 


cough The 
100 per minute 


man 


blood-pressure was pulse 


temperature, 102.8 | respira 


36 


ove! 


tions were short and shallow, at minute 


were noted 
M irked 


was 


Fine, crepitant rales right 


lower anterior chest bilateral 


costo 


ang! 


the 


vertebral tendernes present The re 


mainder of physical examination w withir 


normal limit 


Mig 
Walter 


Posteroanterior and 


Art Hospital (Jul 


M 


A, ARCHIVES OF INTERNAL MEDICINI 
The patient’s white cell count on admission was 
polymor 
100 
37 


10 


21,650 per cubic millimeter, with 92% 
14.1 
sedimentation 
1+ 


per high-power field 


leukocytes; hemoglobin, 
45%, 


Urine showed 


phonuclear gm 


hematocrit, and rate, 


ce 
per hour albumin anc 


12 WB 


cultures of 


mm 
to Bacteriologi 


blood and urine were negative 


revealed diffuse metallic globule 
fields The 
to aspiration of metallic 
he 


straw 


A chest x-ri 
both 


ay 
throughout lung 


tributed 


patient at 
mercury 
startled 


this in 


approximately August, 1954, wher was 
However, a 


November, 


Wa 


while sucking mercury into a 
chest x-ray was reported as normal in 
1954, 
normal in February, 1955 


He 
days 


and an upper gastrointestinal series 


was given intramuscular penicillin for seven 
May 


to complain of 


By 2 he became afebrile but continued 


cough, shortness of breath, and 
His vital capacity was 1140 ce¢ 
47 


Urinalysis became negative by May 4 


15% 


pleuritic-like pain 


and maximum breathing capacity, liters per 


\t 


re 


minute 
showed 
45 


serum globulin 


this time liver-function studies 


tention of sulfobromophthalein in minutes, 


serum albumin of 2.82 gm/100 c« 
3.73 2gm/100 ce 
patient 


of and normal flocculation tests 
The May 6 
White blood cell count at this time was 8250 per 
Vital 
a maximum breathing 
Stools 
May 


in 


became asymptomatic by 


cubic millimeter, with a normal differential 


was 2075 cc., with 
51 


traces 


capacity 9 
were 


31 \ 
left 


capacity of liters per minute 


positive lor ot mercury on 


33 cm. grayish mass was noted the 


antecubital fossa on June 3. Biopsy was done on 


this, and the contained 
0.2 ml 


globular metallic densities in this area 


specimen approximately 


of metallic mercury X-rays showed 


Pulmonary 


function improved slowly, until on June 21 his 


patient at time of admission to 
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* 


METALLI 


Fig. 2 


ind paravertebral vessels 


Roentgenograms of the 


vital 3800 cc., with a maximum 


breathing capacity of 109 liters per minute 


capacity was 
Hemo 


gram, urinalysis, and repeated — liver-function 


The patient denied 
the 


studies have remained normal 


self-administration of metallic mercury by 


many including 
(Amytal) interview. In 
transferred to the 
Walter Reed Army hospital 
His physical examination 


mtravenous route on occasions, 


during an amobarbital 


mid-July he was Neuropsy 


chiatric Service of 


He 


was 


was asymptomatic 
Hemogram and liver-function 
The serum albumin was 5.0 
globulin, 2.8 gm/100 cc. A 
0.05 


showed exten 


also normal 


tests were normal 


gm/100 cc.; serum 
24 hour 


mercury. 


stool contained mg. of 
X-rays of still 


sive deposite of small, globular, metallic fragments 


specimen 
the chest 
in both lung fields (Fig. 1). Films of the abdomen 
revealed similar densities, which were felt to fol 
low the course of the vertebral and pelvic veins 
(Fig. 2) 


posits in the left antecubital fossa 


There were similar subcutaneous de 


Films of the 
skull, hands, and feet were normal 

In August, urinary PSP excretion, concentrating 
ability, daily urinary albumin, and an endogenous 
normal. Repeated urine 


creatinine clearance were 


specimens contained occasional hyaline casts 


Addis counts showed 8000 to 10,000 casts on 12 


hour specimens 


Conrad et al 


abdomen, 


demonstrating metallic particles in the pelvic 


Experimental Studies 


Clinical, roentgenographic, pathologic, and toxi 


ologic studies were carried out in dogs to study 


the effects of metallic mercury embolism, Mercury 


(2 ml.) was administered intravenously to six 


and subcutaneously 


died 


observation 


endotracheally to 
‘| hese 
28 days of 


one, 


dogs, 


to one dogs either before or were 
killed after 
received 


This 


chron 


Another dog 
intravenously 
the 


0.5 ml. of 
ke pt 


only mercury 


animal was six months to study 


effects 


Immediately after the intravenous injection of 


ml, of mercury one of the dogs became apnex 


and required respiratory assistance for two hours 
The 


evidence of 


before spontaneous respiration was resumed 


dogs showed no clinical 


remaining 
taken 5 to 35 
rather 


acute pulmonary embolism. X-rays 


minutes after injection demonstrated large 


(0.5 to 2.0 mm.) mercury globules in the superior 
vessels, and inferior vena 


vena cava, intercostal 


present in the pul 
X-rays 


the 


amounts were 
3. 1 ) The 


and 28 days after 


ava. Smaller 


monary vessels (Fig were re 


peated 7, 14, 21, 
period of 


injection 
During the follow-up, particle size de 
creased and discrete spherical globules were. less 


The 


venous channels 


common mercury moved out of the larger 


There was a heavier concentra 


tion in the lung fields (Fig. 38). Mercury drop 
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Fig. 4.—Anteroposterior roentgenograms 


tion of 2 ml. of metallic mercury 


myection 


lets were not seen in the heart, liver, spleen, o1 


kidneys of the living animals. Three of the six 
dogs died during the 28-day period of observation 
he survivors developed marked emaciation during 
this period 

In those animals killed at 28 days or less, the 
lungs were extensively involved with firm, yellow 
nodules (0.50.5 em.) 


Similar 


ish, miliary contaming 


mercury droplets nodules were four 


in the livers and spleens of four animals. Similar 


lesions occurred along the anterior descending 


branch of the left coronary artery, with extensive 
wall of the right 


involvement of the anterior 


No gross changes were 


Metallic 


None was 


ventricle, in two dogs 


found in the kidneys seen 


mercury Was 


in the intercostal veins found in the 


venous plexus. X-rays of the 


paravertebral 


moved organs showed mercury droplets in the 


liver, spleen, and heart. These were not demon 


strable by x-ray in the living animals 


The mucroscopi pathology of the nodules in 


the lungs, liver, spleen, and myocardium wa 


similar tasically, they were subacute and 


chronic miliary abscesses. The abscesses usually 


central metallic particle 


contained a spherical 


surrounded by a dense zone consisting of poly 


morphonuclear leukocytes, A dense aggregate of 


macrophages surrounded the polymorphonuclear 


zone, The entire process was encircled by a zone 


of active fibroblastic and capillary proliferation 


(Fig. 4) There were small focal hemorrhage 
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dogs following the intravenous inje« 


following injection. 8, 21 days following 


wd hemosiderin deposits adjacent to the inflam 
None of the lesions 


cells. In addition, 


matory reaction contained 


foreign-body giant purulent 


bronchitis with bronchiectasis and squamous 
metaplasia of the bronchial epithelium was noted 
in the lungs. The renal tubules showed suggestion 
of recent tubular regeneration 


The urine from one of this group of animals 


contained 3y of mercury at the time they were 


killed 

The single 
months (200 days) 
jection of mercury did quite poorly. At the time 
killed, 
but weight loss had not occurred 
particles in both lung fields throughout 
\ decrease in the quantity of mercury 


(28 days) 


animal which was kept for Six 


following the intravenous in 
marked emaciation was apparent, 
X-rays revealed 


it Was 


mercury 
the period 
present was not evident. At the time the animal 
was killed, firm yellowish miliary nodules contain 
were seen in the lung 


ing mercury droplets 


parenchyma, particularly in the basilar segments, 


and in the myocardium, again along the anterior 


descending branch of the left coronary artery. No 
other miliary nodules were noted. Other signifi 
cant findings included pleural and pleuropericardial 
adhesions and hypertrophy of the right ventricle 
The microscopic pathology of the nodules was 
basically similar to that noted at one month. The 


zone surrounding the metallic particle still con 


sisted of a dense aggregation of polymorphonuclear 
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leukocytes. The only progression noted was the 
development of an outer dense fibrous layer 
subcutaneous in 


The 


swoilen 


A single animal was given a 


jection of approximately 2 ml. of mercury. 


forearm became warm, reddened, and 


within 72 hours. At seven days multiple purulent, 


draining sinuses developed from which metalit 


mercury could be extruded. The sinuses persisted 
until the time the animal was killed, at 28 days 


X-rays showed mercury in the tissues. No systemic 


Fig. 5,—Anteroposterior roentgenogram taken 
of a dog 14 days following the endotracheal ad 


ministration of 2 ml. of metallic mercury. 


Conrad et al 


Fig. 4.—Photomicrograph of 
a typical miliary abscess in the 
liver of a dog killed 28 days 
after the intravenous injection 
of 2 ml. of metallic mercury; 
Kx 35 


cutaneous tissue was thickened and granular. No 
other 


mercury was demonstrated skin and sub 


gross changes were noted at autopsy 


Microscopically, multiple subacute and chronic 


dermal abscesses similar to the visceral lesions 


following intravenous injection were noted 


The administration of 2 ml. of mercury through 
an endotracheal tube had no apparent effects, other 
than stimulating a cough response. The immediate 


postinoculation x-rays revealed a diffuse alveolar 


spread. Less mercury rays at 7 


and 21 


basal segments of the pulmonary lobes (Fig. 5) 


was present in xX 
days. The mercury droplets settled to the 
Mercury droplets could not be seen elsewhere in 
the body 

(0.50.5 


mm.) containing mercury droplets were noted in 


At autopsy, firm yellowish nodules 


the basal portion of the lower and middle lobes 


No gross lesions were noted in other organs 


Microscopic ally, the lesions were subpleural ab 


scesses with the same characteristic structure as 


noted with other routes of administration 


detected by 
it the time the 


No mercury could be quantitative 
chemical analysis of 


killed 


feces or urine 


animal was 


Comment 


In a similar case reported by Umber, 2 
ml. of metallic mercury was injected intra 
venously in a suicide attempt.’* The patient 
remained asymptomatic for four days, She 
then noted palpitation, followed by right 
thoracic pain, diarrhea, tenesmus, and stoma 
titis. These symptoms lasted eight days. 
Abdominal pain persisted for approximately 
Small 


developed at the site of injection 


eight weeks. paravenous abscesses 


Mercury 
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A 


droplets were obtained upon incision of the 


abscesses. Konig subsequently published a 
follow-up report on this patient.? She died 
four years later with “pulmonary tuber 
however, no bacterial confirmation 
ranging 
hundred 


culosis”’; 


was cited. Droplets of mercury 
several 


in the lungs, 


from several microns to 


microns were demonstrated 
kidneys, heart, spleen, and colon at autopsy. 
The larger particles were encapsulated by 
mild foreign body 


connective tissue in a 


reaction 

Our patient initially presented chest pain, 
cough, fever, and dyspnea, acute symptoms 
which suggested either pulmonary embolism 
or pneumonia. There was marked impair 
ment of vital capacity. Laboratory studies 
revealed a leukocytosis, elevated sedimenta 
tion rate, albuminuria, hyperglobulinemia, 
and sulfobromophthalein retention. Eight 
days after admission he was asymptomatic 
and laboratory findings were normal, except 
for a decreased vital capacity and maximum 
breathing capacity. live weeks later a nodul 
developed in his left antecubital fossa which 


The 


mercury 


contained metallic mercury. patient 


denied self-inoculation of How 


ever, he suggested he might have aspirated 
prior to his acute 


eight months 


A normal chest x-ray and uppet 


mercury 
symptoms 
interval 


gastrointestinal series during this 


animals that the 
that of 
difficult to 


self 


and the demonstration in 


pattern of distribution was intra 


venous administration were 


reconcile with denial of intravenous 
inoculation 

Metallic mercury has been felt to produce 
bland embolization.4’® However, miliary 
abscesses of a characteristic nature developed 
in the lungs, liver, spleen, and myocardium 


‘I he 


of lesions in the coronary arteries demon 


in Our experimental studies presence 
strates that metallic mercury is able to pass 
through the pulmonary capillary circulation 
The chronicity of the marked tissue reac 
tion produced by mercury causes concern 
regarding the ultimate prognosis in this case, 


even though there is no evidence of pul 
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monary, renal, hepatic, or cardiac damage 


at this time. 


Summary 


An instance of the intravenous self-ad 
ministration of metallic mercury is described, 
which presented as acute pulmonary emboli 
zation with associated transient evidence of 
renal and hepatic impairment. 

The experimental administration of me 
tallic mercury intravenously, endotracheally, 
or subcutaneously into dogs resulted in typi 
cal abscesses. The intravenous inoculation 
produced widespread miliary lesions in the 
The 


lesions remained localized, and systemic dis 


lung, liver, spleen, and myocardium. 


tribution was not noted following the 


endotracheal or subcutaneous administration 
Col. | B Chief of the 
Service, opportunity of 


Litteral, Neuropsy 


chiatric provided the 
evaluating the patient, Dr. L. R. Goldbaum per 
the quantitative mercury determinations, 


W. Holder assisted with the experimental 


formed 

and Sf 

X-Tays 
Walter 
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Army Hospital, Washington 12 
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Influence of Promazine and Methylphenidate 


on Cerebral Hemodynamics and Metabolism 


WILFRED R. EHRMANTRAUT, M.D.; JAMES G. SHEA, M.D.; HOWARD E. TICKTIN, M.D., and 


JOSEPH F. FAZEKAS, M.D., Washington, D. C. 


Promazine, a new phenothiazine deriva 
tive, appears to offer considerable promise 
in the control of patients with increased 
psychomotor activity ’* as well as assisting 
in the management of patients with various 
medical emergencies.® The exact physiologi 
cal mechanism by which this drug exerts its 
however, 


effects is not known; 


previous 


studies* have shown chlorpromazine, a 
somewhat similar phenothiazine derivative, 
to have no demonstrable effects upon total 
cerebral hemodynamics and oxygen utiliza 
It was nevertheless considered worth 
whether this 


In addition, this study 


tion. 
while to determine was also 
true of promazine, 
afforded the opportunity to examine the 
clinical and quantitative cerebral effects of 
methylphenidate hydrochloride (an analeptic 
drug) alone and upon subjects to whom 


promazine had been previously administered 


Methods 


present study were 21 


The 
hospital 


subjects of the 


patients who had been admitted for a 


variety of acute illnesses but were convalescent 


and otherwise in reasonably good condition. The) 


divided into three groups; the first group, 


from 50 to 200 me 


were 


of 12 patients, was given 
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(Sparine) used in this 
was supplied by Wyeth Laboratories, Inc., 
delphia The 
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The 


who 


ot promazine intravenously second group 


consisted of subjects, received from 


10 to 40 mg. of 
intravenously, and the third group comprised nine 


seven 


methylphenidate hydrochloride 


subjects, who were first given 75 to 200 mg. of 
promazine intravenously, followed within 20 to 60 
an intravenous injection of from 10 


methylphenidate hydrochloride. In 


minutes by 
to 20 mg. of 
all subjects, control observations of hemodynamics 
and metabolism were made immediately and _ re 
within 30 minutes after the injection of 
the drug Stead’s 
of Kety and Schmidt's procedure* for the deter 


peated 


Scheinberg and modification ‘ 


mination of cerebral blood flow was applied in 
this study. The gas mixtures utilized were those 
described by Kety and Schmidt. The oxygen con 
the blood was determined by the mano 
metric technique of Van Slyke and Neill.’ Mean 
arterial blood pressure (MAP) was obtained di 


tent ot 


rectly from the femoral artery by means o 


damped aneroid manometer.® 


Results 

In ‘Table 1, the effects of promazine alone 
on cerebral hemodynamics and metabolism 
are compared with values obtained im 
mediately before drug administration. There 
was no Statistically significant change in any 
of the cerebral functions after doses of pro 
mazine ranging from 50 to 200 mg. Mean 
values for arterial pressure were also essen 
tially unchanged. 

In Table 2, the results of cerebral studies 
before and after the administration of 
methylphenidate hydrochloride are presented. 
The data failed to disclose any statistically 
significant changes in cerebral function or 
arterial pressure following administration 
of this drug. 

The findings in patients given both proma 
zine and methylphenidate hydrochloride are 
presented in Table 3. Methylphenidate hy 
drochloride did not have any demonstrable 
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TABLE 1.—The Effects of 


VETABOLISM 


Promazine on Cerebral Hemodynamics 


and Oxygen Utilization * 
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* CBF indicates cerebral blood flow in cubic centimeters/minute/100 gm. of brain; CMRO,, 
centimeters/minute/100 gm. of brain; CVR, cerebral vascular resistance in millimeters of Hg 


6 


CVR CAVO: 
" — Promazine, 
{ 


Cc } e Mg. 


= 


200 
200 
125 

50 
100 


4.12 
6.49 
7.35 
5.36 
4.28 
3.68 
5.43 
4.23 
4.83 
4.61 
3.60 
4.07 
4.84 


be in 


tr te 


o—NDS + 


een) enn ee 
n> 


cerebral oxygen consumption in cubic 
cubic centimeter of blood /minute/100 


gm. of brain; CAVOs, cerebral arteriovenous oxygen difference in volumes per cent; MAP, mean arterial blood pressure in milli 


meters of Hg; C, control; E, experimental. 


effect on cerebral functions, even though 
varying degrees of clinical reversal of the 
central depressing effect of promazine were 


apparent in these cases. 


Comment 
The results indicate that promazine, like 
chlorpromazine, has no measurable effect 
upon total blood flow 
measurable oxygen consumption. It appears 


either cerebral or 


probable that metabolic changes attendant 
upon its administration are extremely slight 
or are localized to central nervous system 
areas so small that the over-all values for 
these cerebral functions are not appreciably 
altered. Recent in vitro studies® indicate 
that both 


oxidase and adenosine triphosphatase. In 


promazine inhibits cytochrome 
hibition of the latter enzyme system which is 
concerned primarily with dephosphoryliza 
tion of high-energy phosphate compounds 
need not necessarily be associated with 
changes in cerebral oxygen utilization. The 


failure of methylphenidate hydrochloride to 


TABLE 2 


alter significantly total cerebral oxygen utili 
zation may perhaps be attributed to the in 
adequacies of the method employed. It is 
also probable, however, that oxidative rea 
tions may not be influenced by methylpheni 
date hydrochloride and that its pharmaco 
logical antagonism may result from the 
breakdown of high-energy compounds 
Methylphenidate hydrochloride was, how 
ever, clinically effective in reversing the 
sedative action of promazine. In 19 subjects 
with various disturbances characterized by 
increased psychomotor activity, methylpheni 
date hydrochioride was administered intra 
venously in doses ranging from 10 to 30 
mg. had 


doses of promazine between 75 to 750 mg 


after sedation been achieved by 
In general the clinical response to the ad 
ministration of methylphenidate hydrochlo 
ride consisted in the appearance of increased 
alertness, freer verbalization, or improved 
articulation. In most subjects there was 
almost immediate partial or complete return 


of increased abnormal psychomotor activity 


The Effects of Methylphenidate Hydrochloride on Cerebral Hemodynamics 


and Oxygen Utilization * 
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or tremor which had been suppressed by 
promazine. The net impression was that 
methylphenidate hydrochloride clinically was 
able to effect a definite reversal of the sub 
cortical depression induced by promazine 
This activation of the alerting mechanism by 
methylphenidate hydrochloride as well as its 
analeptic action in patients receiving small 


10 would seem to sug 


doses of barbiturates 
gest that the drug stimulates both cortical 
and subcortical centers, These observations 
suggest its usefulness as an antidote to 
central nervous system depression nad 
vertently induced by phenothiazine deriva 


tives. 


Summary and Conclusions 


The effects of promazine and methylpheni 
date hydrochloride, administered separately 
or in combination, upon cerebral hemody 
namics and metabolism were determined in 
21 patients. Neither drug significantly 
altered measurable cerebral oxygen con 
sumption or hemodynamics. The clinically 
apparent subcortical depressant effect of pro 


mazine was reversed by the administration 


of methylphenidate hydrochloride. It is sug 


gested that the analeptic activity of the latter 
drug may be due to stimulation of both 
subcortical and cortical centers, and that it 
may be used to combat central nervous 
system depression inadvertently induced by 
phenothiazine derivatives. 
William K. Young, Marie D. Negron, ar 

Julia V. V. Johnson gave technical assistance 


District of Columbia General Hospital, 19 
& E Sts., S. ] (3) (Dr. Fazekas) 
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Dermatomyositis 


A Review Oo} 


Nineteen Cases in Adolescents and Children 


MARK ALLEN EVERETT, M.D., Oklahoma City, and ARTHUR C. CURTIS, M.D., Ann Arbor, Mich. 


Introduction 


The purpose of this paper was to review 
the course of dermatomyositis in 19 adoles 
cents and children seen at the University of 
Michigan Hospital between 1935 and 1955 
The effects of corticotropin (ACTH) and 
cortisone therapy were assessed. Several 


previously unemphasized clinical aspects 
were noted and the pathological picture as 


sayed 


Review 


Dermatomyositis is a disease of infrequent 


occurrence characterized by insidious onset, 


nonsuppurative inflammation of _ striated 
muscles, and death in about one-half of the 
cases, Although several hundred case re 
ports of this disease have been published 
since dermatomyositis was described by 
Wagner, in 1863, most reports are of only 
one or a few cases. Reviews of the literature 
have been accomplished by several authors, 


Welt, in 1932; 
1936, and 


including Karelitz and 
Stuckey,? in 1935; 
most completely by 
1939 reviewed 263 case reports among which 


Selander,’ in 1950, com 


Keller,’ in 


Schuermann,* who in 


were 47 children. 
piled 22 cases of dematomyositis in children 
review of 


with a the pathological 


Most of these patients 


speci 
mens in these cases 
were German, I:nglish, or Dutch. Only four 
large series of patients from one clinical 


unit exist. These are the O'Leary and 


Waisman series from Mayo’s (1940),® the 
Sheard series from Presbyterian Hospital 


Submitted for publication Nov. 1, 1956 


Department of Dermatology, University 


Michigan Hospital and Medical School 


* Recently a statistical survey of 270 cases 
in 


been made at the Mayo Clinic 


70 


(1951),7 and the Dowling series from St. 
Hospital (1955).2 A 
children seen at the Boston Children’s Medi 


Thomas’ series 1n 


cal Center was presented by Wedgwood, 
Cook, and Cohen, in 1953.® 

The occurrence of coexistent malignancy 
was first noted by Bezecny,!® in 1935, and 
one or two cases have been reported by 
several authors. These were all reviewed by 
Dowling, in 1955.8 The largest series was 
reported by Curtis, Blaylock, and Harrell," 
in 1952, where 8 malignancies in a series of 
+5 afflicted patients were reported. All eight 
adults. lesions were 
The other 


Hodgkin's disease, 


patients were Three 
carcinomas of breast or cervix. 
cases of 


lesions were 


multiple myeloma, a parotid carcinoma, and 


two sarcomas. 


Clinical Material 


An unequivocal diagnosis of dermatomyositis 


was made in 60 persons at the University of 
Michigan Hospital during the past 20 years (1935 
these, 41 (68.4%) 


at the onset of the disease 


greater than 
Nine 
+ months 


1955). Of were 
23 years of age 


(31.6%) 


and 17 


were between the ; 
This 


in this latter younger group (Table 1) of 19 cases 


teen iges ol 


years report evaluates the outcome 


all of whom were followed to either death or the 


present date. The longest period of observation 


was 19 


period of observation was two years 


years in one instance, and the shortest 
Eighteen of 
the cases white children, and one was a 


Negro 


males 


were 


Seven were males, and twelve were fe 


Of the total group, today 11 are dead and 


are living. There was a 100% follow-up of 


these patients 


Initial Symptom 


Phe initial symptom (Table 2) was facial 
This 


frequently over the malat 


erythema in six of the patients. 


erythema was 


areas and bridge of the nose (“butterfly 





DERMATOMYOSITIS 


ause of Death 


Age at 


Death or at 


vysaesyWy 


Ajesowmojyedoyy 


JUBUIGA[OAUT 
410781108010] Pav) 


JUGUIOA[OAUT 
[VUTISePUOIISBL) 


ssouypo[vQ 


% 
— 
“ 
oe 
=| 
= 
S 
~~ 
_ 
- | 
~ 
% 
= 
~ 
“ 
be] 
8 
~ 
a 


BULIOPOT] AOd 


sain oBsIjUOL) 


Summary 


uo Bun puy 


OAV OPBIF)-MO'T 


soposn yy Uy Uled 


raBLe | 


BULOP A [BIGQ40} 104 


SSOU 4 BOM 
epsnyy pednoity 


sme Aig (epoey 


Asdoig 


Everett—Curtis 


Dead 
Active 


Partially active 
Dead 


FIiLtil 


| |+-4 


ri+ria 


Tite 


tt++++ 


ti ttt 


rivict 


t+++-4 


t++++ 


t+++-+4 


Cardiorespiratory 


Hemorrhage, cardiac 
Cardiorespiratory 


Cardiac 


aleifie pericarditis 


Cc 


Septicemia 


area’) and in most instances (five) ex 
tended up over both orbital ridges to the 
eyebrows and temple. The color was de 
scribed as violaceous, magenta, or heliotrope, 
thus differing in shade from the erythema of 
the usual case of lupus erythematosus. In 
four the onset was characterized by fatigue 
and in three by specific muscle weakness. 
Six had miscellaneous findings. This fre 
quency of initial findings agrees with the 


consensus of the other large series 
Physical Findings 

The physical findings on these patients 
are tabulated in Table 3. Findings included 
are not limited to those found at the first 
examination, It is of interest that tempera 
ture greater than 100.5 F was not seen 
except in the presence of an infection. Fur 
thermore, demonstrable generalized muscu 
lar weakness, arthritis, or arthralgia were 
notable by their complete absence from this 
series. None of these children had or has 
a malignant growth, although 8 malignancies 
occurred among the 40 older patients at this 
hospital. Two of the patients had induration 
and vascular phenomena suggestive of sclero 
derma after the initial acute phases of the 


disease. 


Historical Findings 


Historical findings of interest included 
seven patients (37%) who stated that their 
disease was definitely aggravated by sun 
light. Five gave an atopic family history, 
and three had the prior administration ot 
sulfonamides (two) or penicillin (one). In 
only one, however, did the onset of disease 
seem related to the drug administration 
(Case 11). In this case the disease was 
immediately preceded by a_ generalized 
maculopapular and erythematous eruption 
coincident with ingestion of a sulfonamide. 


Laboratory Findings 
Other than increased urinary creatine (re 
flecting the catabolism of skeletal muscle), 
the laboratory findings in dermatomyositis 


are not remarkable. The Kahn tests were 


7) 





A 


all negative. The sedimentation rate was 
elevated in 7 of the 19 patients. Low-normal 
hemoglobins were frequently encountered. 
LI. cell tests were repeatedly negative in 
the six patients in whom they were per 
formed. The white cell counts ranged be 
tween 5200 and 11,400 in the absence of 
demonstrable infection. Eosinophilia of 5% 
11% 


dren. 


was encountered in 6 of the 19 chil 
Urinary studies other than creatine 
were within normal limits. Serurn electro 
lytes were normal except in those patients 
receiving high doses of corticotropin or 
cortisone. Gastrointestinal bleeding was de 
tected in three patients, one of whom was 


The 


seemed 


being given intensive steroid therapy 
the 
best reflected in the sedimentation rate, and 


degree of activity of disease 


by the pulse rate in those with cardiac in 


volvement. 


< 


»ymptom or Sign in Nineteen 


Dermatomyositis 


FABLE 2.—Original 


Cases of 


Symptom No Per Cent 
314 
24.2 
15.8 
10 


Facial erythema 

Fatigue 

Weakness (specific) 
Muscle tenderness 
Erythema elsewhere 
“Sunburn” 

“Drug eruption" 
Raynaud's phenomenon 


X-Ray Findings 
The major roentgenographie changes were 


of some diagnostic aid. Six of the nineteen 


patients had involvement of the muscles of 


with hypopharyngeal paralysis 
This could be demon 


deglutition 
of varying degrees. 
strated with barium swallows in which a 
resultant regurgitation of the barium would 
occur. The involvement of the hypopharyn 
geal musculature with subsequent abnormal 
ity of deglutition is of probable prognostic 
value, as five of the six patients with such 
involvement died of their disease. One pa 
tient showed obliteration of the rugal pattern 
and rapid peristalsis in the duodenum which 
was present throughout the activity of the 
disease. Nonspecific changes included cat 
diac enlargement and pulmonary inflamma 


tory changes in occasional patients. Later, 
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Physical Findings in Nineteen Cases of 
Dermatomyositis 


TABLE 3 


Finding Per Cent 
100 
4 
SY 
sv 
s4 


Grouped muscle weakness 
Fatigue 

Periorbital erythema 
Veriorbital edema 
Extensor erythema 


79.! 
73 
63 
63 


ots 


Pain in muscles 
Low-grade fever 
Tissue induration 
Contractures 
Poikiloderma 

42 
31 
31 
24.2 


15.8 


Calcinosis 

Cardiovascular involvement 
Gastrointestinal involvement 
Hepatomegaly 

Alopecia 


Arthralgia or arthritis 0 
lumors (malignant) 0 


during the development of the disease, tissue 


calcification and was demon 
strated by x-ray in six of our patients. It 


should be noted that the major precursors 


may occur 


of calcinosis universalis are dermatomyositis 
and scleroderma, as was shown by Wheeler 
et al 12 


Pathological Findings 


In this series of patients there were 47 
specimens of skin, subcutaneous tissue, and 
muscle (Table 4). 
biopsy, and two showed no significant patho 


Two patients had no 


logic changes. In those with abnormal find 


ings in skeletal muscle, most earlier biopsies 


TABLE 4 
Biopsy 


Pathological Findings of Forty-Seven 
Specimens in Seventeen Patients with 
Dermatomyositis 


Epidermis 
Hyperkeratosis 
Atrophy 


Corium 
Calcium deposits 
Periappendiceal infiltrate 
Perivascular round cell infiltrate 
Round-cell infiltrate 
Edema 
Collagen degeneration 
Negative 


Fat 
Necrosis, focal 

Skeletal muscle 
Atrophy 
Focal atrophy 
Focal necrosis 
Zenker's necrosis 
Increased muscle nuclei 
Decreased muscle nuclei 
Perivascular infiltrate (round cell 
Proliferative arteritis 
General round-cell infiltrate 
Fibrosis 
Normal 
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TABLE 5 


Treatment Schedule 


PABA daily : 

Corticotropin, 160-1,000 mg. and/or hydrocortisone, 100-800 
mg., q.i.d 

Corticotropin, <160 mg./day, 
mg. q.i.d 

Vitamin E, 50 mg. q.1.d 


and/or hydrocortisone, 100 


showed a mild to moderate perivascular in 
filtrate 
nuclei. 
crease in interstitial nuclei was greater, A 


with variable increases in 


As the disease progressed the in 


few showed heavy lymphocytic invasion of 
muscle. Numerous areas of circumscribed 
muscle fiber atrophy or degeneration were 
This “Zenker’s 


necrosis” in a few. Several patients showed 


seen. was described as 
a loss of muscle architecture without necro 


sis. Hemorrhage was present in four 
biopsy specimens. 

After the passage of time, the infiltrative 
features were minimal to absent and areas 
of 


posits later appeared in one-third of the 


fibrosis were prominent. Calcium de 
cases. Proliferative, obliterative, or necrotic 


vascular changes were seen in only one 


biopsy specimen. In conclusion, pathological 


changes in muscle, although usual, were not 
universally present in even clinically in 
volved muscle. When present they tended 
to be (1) focal, (2) inflammatory in nature, 
(3) proceeding to necrosis, fibrosis, and 
often calcification, and (4) unaccompanied 
The lack 


vessel bears 


the 


of in 
the 


by vasculitis. invariable 


volvement of walls out 


observations of other well-documented 


series,3)5°7,9 


Postmortem studies in six patients re 


vealed pathologic involvement of cardiac 
and/or pharyngeal muscles similar to that 
described under skeletal muscle. Ulceration 
and hemorrhage of the gastrointestinal tract 
were found in two cases without accompany 
ing obliterative vascular changes. Calcinosis 
was described in three cases, including one 
of calcific pericarditis. Other than pulmo 
nary infections involvement of other organ 
systems was not found. 

Epidermal and dermal changes were seen 


in about one-half of the cases. Mostly these 


Everett—C urtis 


Treatment of 


muscle 


tits 


Dermatomyo 


No 


Change 


Total 
Treated 


Subjectively 
Improved 


Objectively 
Improved 


4 0 
u 


0 


, atrophy, 
of 


reflected areas of poikiloderma, i. e 


telangiectasia, hydroptic degeneration 
basal cells, hyperkeratosis, hyperpigmenta 
tion, and minimal infiltrate. Perivasculat 
and periappendegeal infiltrates were mild 
and present in only a few cases. [Edema 
and collagenous changes were seen in two 
patients. These latter changes are nonspe 


cific. 


Therapy 
( Table 


these patients included p-aminobenzoic acid 


Specific therapy 5) utilized in 
(PABA), corticotropin, cortisone and_ its 
derivatives, and vitamin E. Numerous non 
specific medications were used. [live patients 
were started on PABA. One did not tolerate 
had 

several years of treatment 
attributed 


treatment, 


three months to 


Of 


the drug, and four 


these four 


one remission of her 
calcinosis to 


was no effect from PABA: 


people, 


but in three there 
two of the four 
patients died. Thus a beneficial effect of 
PABA administration was not demonstrable 
in this series. [ight patients were treated 
with corticotropin and/or cortisone deriva 
tives. live of these eight patients had what 
can be considered an adequate trial of ther 
ips Of these five none had demonstrabk 
objective improvement other than temporary 
suppression of fever and erythema propor 
tional to the magnitude and duration of 
Only two subjectively improved, 
of these died, 


this 


dosage 


ind one Four of the eight 


patients in treatment group are now 


Death in Eleven 
Dermatomyositi 


Cause of 
( ase of 


Bronchopneumonia with dermatomyositis 
Cardiac failure with dermatom yositis 
Hemorrhage with dermatom yositi 

Calcifie pericarditis 
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Present Status of Nineteen Patients 
with Dermatomyositts 


TABLE 7 


Dead 

Living 
Completely active with few residua 
Partially active 
Confined to bed (contractures) 
Disease quiescent 


dead. It is our feeling that corticotropin 
and/or cortisone derivatives provide a feel- 
ing of well-being and suppress inflammatory 
signs in some patients but that these drugs 
do not alter the basic course or outcome ot 
the disease. Small doses of vitamin FE like 
wise failed to result in improvement. 

All patients who did not die early in the 
course of the disease had physical therapy 
to prevent or correct contracture deformities 


It appears that early adequate physical meas 


ures, such as exercise, heat, and splinting, 
played a major role in the prevention of 


crippling deformities. Those patients with 


marked contractures were patients who 
failed to have early orthopedic care. In the 
patients who survived the acute phases of 
the disease the single most important treat 
ment factor appeared to be the use of phys 


ical medicine to prevent contractures. 


Course 

Eleven of the nineteen patients have died. 
Of these, four died within the first year 
because of hypopharyngeal paralysis and/or 
cardiac involvement. Those dying after the 
first year succumbed to infectious processes, 
chiefly pneumonia. The occurrence of this 
complication has been no less frequent in 
the antibiotic era. This is probably due pri 
marily to mechanical factors. One patient 
died of calcific pericarditis. Thus it appears 
that of structures, the 
heart and the hypopharynx, is the cause of 
death in the first few months of the disease, 
while later these patients seem particularly 
susceptible to mortal infections, especially 


bronchopneumonia, which fail to respond to 


involvement vital 


antibiotics. 

Of those eight who survived, only one 
had detectible progression or activity of his 
dermatomyositis after three years. Four of 
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these patients are completely active and 
either have only minimal to moderate fibrosis 
about some joints or insignificant residual 
pigmentary changes. One has residual calci- 
nosis about some of the joints. The other 
four patients all have had severe calcinosis, 
and two are now partially active and two 
of contractures 
It would 


confined to bed because 
fibrosis of the extremities. 


seem that crippling residua of the disease 


and 


are more likely to obtain in those patients 
with calcinosis universalis. 


Conclusions 

The experience with these 19 adolescents 
and children would indicate that of those 
who develop dermatomyositis, about 20% 
will be dead of the disease within the first 
year. An additional 30%-40% will die from 
intercurrent infection within the first four 
or five years. Of the approximately 40% 
who survive, nearly all will have inactive 
disease within the first two years. About 
one-fourth of the survivors, or 10% of the 
total, will have residua of such severity as 
to confine them to bed; another one-fourth, 
10%, 
activity on account of contractures or mus 


or will be severely restricted as to 
cular fibrosis and dermal induration. About 
20% of the total will return to full activity 
with minimal or no residual signs. 

The incidence of remissions and exacerba 
tions was nil in this series. Once inactive 
the disease remained inactive. No therapy 
seemed to have influenced favorably the 
outcome of the disease, although steroids 
in large doses tended to suppress the indi 
cations of active inflammation and on occa 


It 


noteworthy that none of these patients had 


sion led to a feeling of well-being. is 


TaBLe 8.—Kesidual Findings in Dermatomyositis 


(Eight Living Patients) 


No cutaneous lesions. 
Poikiloderma 
Calcinosis 
Induration 
Contractures 
Moderate 
Severe 
Mild limitation of joint motion....__. 
Muscle weakness (specific)... ._. 
Muscle wasting (specific) 
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joint involvement or arthralgia at any time 


during their illness, although ankylosis from 
periarticular fibrosis was not uncommon. 
The infrequency of true joint symptoms 
was a finding of the other major series. 
Most of the patients benefited from physical 
medicine and orthopedic measures; those 
patients in whom such measures were de 
layed showed a higher incidence of contrac 
tures and disabling sequelae. None of these 
patients had an associated malignancy. 

It would appear that dermatomyositis is 
a clinical entity which obtains its integrity 
from its unique clinical picture and rather 
typical course, eventuating in death, arrest, 
or recovery usually in 3 to 36 months. Al 
though the histopathological features are 
frequently not diagnostic, the prominence 
of atrophy, necrosis, homogenization, and 
skeletal 


suggestive, particularly when accompanied 


degeneration of muscle fibers is 
by moderate inflammatory changes. 
absence of necrotic, proliferative, or occlu 


sive changes in the vascular walls and the 


absence of a positive LE-cell phenomenon 
is a persistent observation in the major re 
ported series of dermatomyositis. Unfor 
tunately the appellation “collagen disease” 
has obscured the essential uniqueness of 
this disorder. Admittedly most careful stud 
ies indicate occasional points of clinical 
similarity between some cases of dermato 
myositis and scleroderma. With the increas 
ing accuracy of laboratory aids in_ the 
diagnosis of systemic lupus erythematosus 
there is unhappily a tendency on the part 
of less careful observers to affix the diag 
nosis of dermatomyositis to many obscure 
multisystemic illnesses in which weakness 
and fatigue are prominent, i. e., “collagen 
diseases” which are not demonstrably sys 
temic lupus erythematosus or periarteritis 
nodosa. Such a trend is illustrated in the 
recent article by McCombs, Patterson, and 
MacMahon,'* wherein dermatomyositis is 
classified as a syndrome occurring in pa 
tients with “allergic” vasculitis. In the three 
cases reported as dermatomyositis one is 
apparently a case of dermatomyositis asso 


ciated with malignancy. The arthralgias, 


E-verett—Curtis 


The 


proteinuria, and pathological findings in the 
other two cases would not lend themselves 
readily to a diagnosis of dermatomyositis 
as generally understood. Zeek! noted the 
erroneous application of a diagnosis of peri 
arteritis nodosa to various disorders in 1953, 
and Dowling® has recently deplored the 
decreasingly exact criteria for a diagnosis of 
dermatomyositis. Although the etiology is 
unknown, we feel that the documented series 
of dermatomyositis present enough similarity 
in onset, course, outcome, and pathological 
findings to call attention to and to protest 
vigorously the current trend toward broad 
ening of the concept of dermatomyositis 
into a nebulous nonentity with a meaningless 


hame, 


Summary 


Nineteen cases of dermatomyositis in ado 
lescents and children seen at the University 
Hospital between 1935-1955 were followed 
to termination or to present date. The course 
and outcome are presented. Therapy is 
evaluated, and the pathological picture is 
reviewed. 

University of Michigan 


University Hospital, 


(Dr. Curtis) 
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Essential Fatty Acids and Atherosclerosis 


A Critique of the Present Knowledge 


GEORGE V. MANN, Sc.D., M.D., Wellesley Hills, Mass. 


Recent publications from the University 
of Capetown, South Africa, by 
Stewart and his colleagues!* have led to 


Bronte 


wide interest and discussion among nutri 
tionists and chemists concerned with athero 
genesis because a new lead to the problem 
seems to have been created. The work of 
the South African group has appeared to 
many as a de novo stroke of brilliant in 
sight and experimentation which promises 
to redirect further research in atherosclero 
sis. Furthermore, the urgency of the clinical 
problems which result from atherosclerosis 
has lead with startling rapidity to the dis 
semination among clinicians of “practical 
methods” for influencing the atherosclerotic 
process.* It is worth reviewing the history 
of these developments in order to find the 
origin of the concepts and a fair estimate 
of the meaning of the data and, finally, to 
evaluate the justification for submitting pa 
tients to regimens based on this evidence. 
The fundamental working hypothesis for 
much of the current research in athero 
sclerosis relates three quantities in the fol 


lowing schematic plan *: 


(a) (h) 23 
diet————> | ipidemia—— atherosclerosis 
Submitted for publication Feb. 5, 1957 
From the Heart 
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Mass 
This 
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material has been adapted from a 
July, 


Council, 


was prepared in 
National Heart 


opinions expressed represent 


which 
for the use of the 
Bethesda, Md The 


and are not necessarily those of the 


the author’s 


Heart 
*Lipidemia refers to abnormal increase of the 


Council 


blood lipids, as contrasted with lipemia, which re 


fers to lactescent serum. 


There are many logical and experimental 
ramifications of this formulation, which will 
the 
discussion the pertinent consideration is the 


not be considered here. lor present 
relation of (a) to (b) and particularly the 
hypothesis which relates the kind and quan 
tity of dietary iat in the development of 
lipidemia. An emphasis upon the importance 
of the kind of dietary fat is recent, for most 
that 


support the 


nutritionists have not been convinced 


the 
argument that different fats possess differ 


available evidence would 


physiological effects on serum lipid 


This belief has been abetted by the 
that the total quantity of 


ing 

levels 
claims of Keys‘ 
dietary fat was the important variabk 


The publication from Capetown coup 


led with a speculative discussion ®—has 
raised the proposal that lipidemia, and by 
presumption atherosclerosis, is caused by a 
relative defi lency of a group of substances 
called essential fatty acids (EFA) 


of physiological relationships, pyridoxine 


Because 


vitamin Bg—is also involved in this hy 
pothesis and also, to an uncertain extent, 


vitamin | 
which are 
first 


evans 


acids 
mammalian diet was 
Herbert M 
Burr, at the 


In the following 15 years, the 


The existence of fatty 
essential in the 
proposed in 1928, by 
and George © University of 
California.‘ 
chemical nature and physiological impor 
tance of the EFA were worked out, espe 


had 


University of Minnesota. The essentiality 


cially by Burr, who moved to the 


of these materials to other species than the 


rat has not been extensively studied 


Observations with pigs,’ and chickens * in 


dicated that very low-fat diets lead to 


diminished vigor, as evidenced by poor 





A 


growth, and that the linoleic acid (or degre« 


of fatty acid unsaturation) in the depot fats 
of the animals was diminished. Hansen and 
others have claimed cure of eczema in dogs 
with EFA, and Hansen, Sinclair, and Wiese 
have produced a scaling dermatitis in pup- 
pies kept on a low-fat diet.’ 

In studies with human beings, von Groer '° 
observed eczema in one of two infants kept 
on an extremely low-fat diet. Holt et al.” 
studied three infants with a low-fat diet and 
observed a decrease in the iodine number (a 
chemical measure of the degree of unsatura 
tion of fatty acids) of the infants’ serum 
lipids. Brown et al.* studied an obese man 
on a very low-fat diet which had produced 
signs of fat deficiency when fed to young 
rats. The only detectable change in the 
subject after six months was a 50% dimi 
nution of the arachidonic and linoleic acid 
content of the serum lipids. Hansen ** 
studied the number of the 
lipids in humans with eczema. This digres 


has 
iodine serum 
sion was based upon the gross similarity of 
human “eczema” and the scaling dermatitis 
observed in EFA-deficient rats. He found 
the iodine number was reduced about 25% 
in eczematous infants 50% in 
eczematous adults. When such patients were 
treated with dietary lard or corn oil the skin 


and about 


These findings have not been 
14,15 Al] 
these early studies have been reviewed by 
16 


improved. 
confirmed by other dermatologists. 


Burr. 

Subsequent work, done largely with rats, 
revealed that six fatty acids were active as 
EFA, and these were at least partially in 
terchangeable. Three of these, linoleic, lino 
lenic, and arachidonic, were, by reason of 
their distributions in foodstuffs, the most 
Arachidonic acid 
the 


available and important. 


seemed somewhat more potent than 
others in the rat. The minimal effective dose 
of these materials seemed to be in the orde: 
of 80 mg. per kilogram of body weight per 
day when growth or cure of the typical 
dermatitis of deficiency in the rat were used 
as criteria. A significant obstacle to the 


transposition to human affairs of these ob 
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servations with the rat has been the extreme 
difficulty of inducing EFA deficiency. Un 
like most vitamin deficiencies, which can be 
produced in growing animals within a few 
days or weeks, EFA deficiency requires 
longer times and the most rigorous dietary 
conditions. How could such a deficiency 
develop in adult humans consuming a varied 
diet ? 

The answer to this may be involved in 
a phenomenom well known in nutritional 
experimentation which is called “nutritional 
imbalance.” A high-fat diet increases ribo 
flavin requirements, a high carbohydrate diet 
increases thiamin requirements. There is 
evidence that pyridoxine and EFA require 
ments are interrelated, Knowledge of this 
relationship began in 1935, when Hogan and 
Richardson '*? observed that the administra 
tion of wheat-germ oil would cure a derma 
titis produced in rats with a diet low in 
pyridoxine, The matter was investigated by 


18-20 


others, and it was shown that adding 


fat to pyridoxine-deficient diets of rats 
would prevent the development of the char 
acteristic dermatitis. Further, it was shown 
by Salmon ’* that pyridoxine and EFA sup 
other in the 


the name given the character 


plement each cure of “rat 
acrodynia,” 
istic skin disorder observed in pyridoxine 
fats 


content. 


action of 
EFA 


which is partially due to unsatu 


deficient rats. The curative 


was proportional to their 
Rancidity 
rated fatty acid changes in fats—led to loss 
of this curative potency. It is important to 
note that EIA would not replace pyridoxine 
in the rat experiments but would only pre 
vent or cure the cutaneous lesions. The rats 
would die of the other manifestations of 
pyridoxine deficiency, which are notably 
renal lesions and cachexia. One worker has 
failed to observe this sparing action of EFA 
on pyridoxine deficiency?! The effect has 
been so widely demonstrated, however, that 
we accept the interrelationship as fact. 
Schroeder has proposed * that pyridoxine 
deficiency may exist in human beings con 
suming a high-fat diet either by reason of 


an excessive intake of saturated fatty acids, 
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which he presumes would accentuate pyri 
doxine deficiency, or by an excessive intake 
of certain heavy metals, which might impair 
unspecified enzymes and by this lead to 
pyridoxine deficiency. There is no evidence 
to support Schroeder’s crucial assumption 
that excessive saturated fatty acid intake 
increases the pyridoxine requirement or ag 
gravates the deficiency syndrome. I studied 
this in 1941 with synthetic triglycerides.*® 
Several workers have observed that the addi 
tion of saturated fatty acids to a diet low in 
EFA aggravates the deficiency in rats.***° 
This may be interpreted to mean that the 
EFA 


amounts of saturated fatty acids—a 


requirement is increased by large 
nutri 
tional imbalance. This work in rats is of 
crucial importance to the present problem, 
for both 


emphasized that they believe it is not a 


3ronte-Stewart and Sinclair have 


simple deficiency of EFA in the human diet 
which leads to the disturbance of lipid me 
tabolism, but rather it is a disproportion 
in the intake of saturated and unsaturated 
fatty acid, 

The chemical mechanism of the relation 
ship between pyridoxine and EIA metab 
olism is not understood. It has been 
proposed that arachidonic acid can be formed 
in the body from linoleic acid in the presence 
of pyridoxine, but the evidence for this is 
indirect, and other conclusions are equally 
Neither that 
arachidonic behaves differently than linoleic 


valid.?7 has it been shown 


acid vis-a-vis lipid metabolism. Sinclair 
argues ° that EIA deficiency obstructs cho 
lesterol metabolism and leads to lipidemia 
by reason of excessive esterification of cho 


fatty 


unsaturated being unavailable. 


lesterol with saturated acids, the 
These cho 
lesterol esters, he supposes, are not readily 


KPA 


deficiency leads to an accumulation of cho 


disposed of. It has been shown that 
lesteryl esters in the liver*® and in the 
skin.” Bromer and Day* also observed 
that cholesterol feeding accelerated the ap 
pearance of EFA deficiency in young rats 
and delayed the response to methyl linoleate 


treatment. Recently it has been shown that 


Mann 


cholesterol feeding hastens the onset and ag 
gravates the intensity of IFA deficiency in 
rats made diabetic with alloxan.*! 

The complications of this problem are 
indicated by the work of Kritchevsky et al.,** 
who have confirmed the original observation 
of Swell et al.** that fed cholesterol 
along with unsaturated fats developed higher 


rats 


serum cholesterol levels than when saturated 
fats were fed. Kritchevsky used rabbits fed 
cholesterol in one of three lipid vehicles with 
varying degrees of saturation and observed 
the highest serum cholesterol levels but the 
least amount of atherosclerosis in rabbits 
fed the fats. 


these findings are not readily fitted with 


most unsaturated Obviously 
the recent human data that will be discussed 
Sinclair’s discussion ® deserves close con 
sideration because it has caused much of the 
present furor over EIA and atherosclerosis 
While it is conceptually a brillant piece, it 
suffers from the inclusion of errors of fact 
or of uncertainties which are often of cru 
cial importance to the argument. Reference 
has been made to the premature acceptance 
of the belief that pyridoxine functions in 
the conversion of linoleic to arachidonic acid 
at best an uncertain hypothesis. Sinclair 
emphasizes that the requirement of the male 
animal for EFA is at least five times that 
of females. This is an oversimplification, 
because the biological assays of EFA rv 
quirements are not strictly quantitative in 
male rats and in female rats the assay is 
obscured by toxicity of IFA at levels very 
near those which give optimum growth.** 
that Kinsell et al.*® 
Bronte-Stewart et al.’ have shown that lino 


Sinclair states and 
leic acid lowers serum cholesterol in man 
This has not been shown to be the effective 
substance in their experiments, although this 
Sinclair 


“atherosclerosis” in 


remains an attractive hypothesis. 
cites the production of 
monkeys kept on pyridoxine-deficient diet 
as proof of the relation of pyridoxine to 
The produced in 


atherogenesis. changes 


monkeys were not atherosclerosis, but rather 


an intimal fibrosis, free of lipid and largely 
56 He ob 


in peripheral, muscular arteries 
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A 


serves in passing that in his laboratory 


pyridoxine-deficient rats are given large 


EFA, and so vascular disease 
Other workers find that 


amounts of 
had not been seen. 
EVA will prevent pyridoxine deficiency 01 
at least greatly delay its onset. 

Sinclair then poses four possible mech 
lead to athero 
2 


anisms which may human 


sclerosis: (1) diets very low in EFA; (2) 
diets fairly low in EFA, high in cholesterol ; 
(3) diets fairly low in EFA, high in satu 
rated fatty acids; 


A 
plausible 


(4) diets fairly low in 
The 


seem to be 


and low in pyridoxine. most 


combination would 


mechanisms (2) and (3) 
There is no specific or accurate informa 
tion about EIA intake 


of the instability and distribution of these 


in man, nor——because 


fatty acids—is such information likely to 


When it is 


and 


recalled that corn 
(Wesson 


Oil), as well as many other seed oils, pea 


be obtained. 
oil ( Mazola) cottonseed oil 


nut and olive, e. g., are widely used as 


human foods and that these oils are rich in 
EFA 


cottonseed oil, 50%) it is 


(corn oil contains 55% linoleic acid, 
difficult to see 
how the dietary intake of EFA by Ameri 
cans can be low in these materials. Using 
rat data as a guide, we presume that 10-20 
gm, per day of EFA may be optimal for 
human beings. Nyrop *? has discussed the 
matter of the optimal EFA intake with the 
limited data He that 
EPA 2500 Cal. is 
adequate to prevent lipidemia. He also ob 


serves that the EFA content of the diet in 


available concludes 


about 15 gm, of per 


the United Kingdom steadily diminished 
from 5 gm. per capita per day in 1939 to 


) cs... . baie 
< gm. in 1952, and the content of arachidonic 


acid diminished from 0.8 gm. to 0.3 gm. in 
the same period. Human milk contains about 
13.3 gm, of EFA per 2500 Cal., which may 
be a confirmation of Nyrop's estimate from 
experimental data. Greenberg et al.** have 
developed a biological assay for EFA, using 
With this test applied to 


commercial fats, they obtained the results 


depleted rats. 


shown in Table 1. 
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Essential Fatty Acid Content of 
Commercial Fats 


TABLE 1 


Essential Fatty Acid Content, 
Gm./100 Gm 
Commercial Samples -_——— 
Linoleic Linolenic Arachidonk 


Butter I 3.2 2 
Butter II { 2 0.2 
Cottonseed oil hydrogenated 
elective)* 

Cottonseed oil hydrogenated 

(nonselective 
Margarine 
Margarine II 
Margarine III 
Margarine LV containing 

1.5% added cottonseed oil 
Cottonseed oil 
Coconut oll (hydrogenated) 


* Hydrogenation is directed toward the tetraenoic acids 


especially 


The catalytic hydrogenation of natural 


fats proceeds from the most highly unsatu 


rated fatty acids to the less saturated.3% 
Since the end-point in the industrial process 
is determined by organoleptic criteria, it fol 
lows that the necessary degree of “hard 
of the fat—as well as the improved 


ness 
resistance to oxidation on storage—will re 
sult only after practically all the arachidonic 
and linolenic acids and most of the linoleic 
are gone. 

It follows from these data that the ancient 
butter versus oleomargarine controversy is 
involved in the present issue. Orr *® stated 
that in 1936 the per capita consumption in 
the United Kingdom of margarine was 3.7 
In 1954, 


Nyrop * found the corresponding figures to 


kg. annually and of butter, 11.5 kg. 


be 9.5 kg. of margarine and 7.2 kg. of butter, 
The U.S. Agriculture Department publishes 
data on the consumption of food in the 
United States. These are the so-called “dis- 
appearance data” derived by subtracting the 
amount of existing food supplies from food 
produced and dividing the difference by the 


the kind 


which are so frequently misused by entre- 


population count. These data are 
peneurs seeking to prove some association 
Table 32 in 
Agriculture Handbook 62 *' does indicate in 


between diet and heart disease. 


relative terms the profound changes of 
butter and margarine “disappearance” in the 
1909-1952. The edible 


oils,” comprising salad oils which are native 


interval of “other 


also deserve 


vegetable oils rich in EFA, 
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Annual per Capita Consumption in 
Measured by Retail Weight of 


Food Disappearing 


TABLE 2 
Pounds 


Butter Margarine “Other Edible Oils 


192 
6 
2.4 


7s 


The increase in “consumption” 
of these vegetable oils has paralleled the 
(Table 2). 


This discussion has been concerned largely 


attention. 
increase of margarine 


with the data of laboratory experimentation 
of sufficient age that they have been sub 
jected to critical evaluation. Consider now 
more recent events and particularly the re 
sults of clinical investigation, which, by rea 
son of their meager quantity, imperfections 
of experimental design, or variability of re 
sponse are much more difficult to evaluate. 
Such data illustrate the interpretive prob 
lems which face almost every active medical 
researcher, Such interpretation is a highly 
subjective and a “sometime thing.” 
Davidson ** has reviewed the complex 
problem of the effects of low-fat diets, low 
cholesterol diets, and the effects of the so 
called lipotropic agents—-choline, methionine, 
and inositol. Two facts seemed to appear. 
Drastic reduction of the dietary fat, i. ¢., to 
50 gm. per day or less, would usually pro 
duce a reduction of the serum cholesterol 
The usual levels of dietary cholesterol (up 
to 1000 mg. per day) seemed to have little 
immediate effect upon the serum cholesterol 
levels. This fact has the important qualifi 
cation that it arises from short-term studies, 
and exposure for years or decades may make 
this factor more important than it now 
seems.** The numerous indecisive reports of 
a serum cholesterol reducing effect of vari 
choline, etc.,*4 7 


ous “phospholipids,” may, 


in retrospect, have been based upon some 
physiological effect of the fatty acids in these 
chemicals rather than upon the intact com 
pounds, but this is speculative. 

Finally, there are the studies of the effects 
of various kinds of dietary fat on the serum 
lipid levels of human subjects. Perhaps the 


most impressive single piece of this research 


Mann 


is the publication in 1952, of Groen and his 


colleagues, from Amsterdam.** These work 


ers studied 60 normal adult subjects during 
three periods of 12 weeks each They found 
that a vegetable diet generally lowered the 
levels, a high-meat diet 


serum cholesterol 


typical of the United States generally raised 


the serum cholesterol levels, and a low-meat 
diet typical of Holland had an intermediate 
effect. Since the fat and calory contents of 
the diets 


cholesterol 


were similar, and since dietary 


per se can searcely have con 


follows that the 
etfect ot 


tributed to these results, 1t 


authors must have observed the 


vegetable fat. Since some of the fat in the 
vegetable diet (V) and Dutch diet (1) was 
margarine, the effects may have been di 
minished by this circumstance, Nevertheless 
this was and is a classical study with re 
spect to conception, design, and execution 
More such studies would resolve much of the 


The 
that the 


present confusion. authors did not 


reach the conclusion observations 
were due to dietary fat differences, although 
with 


they included that possibility along 


calories and animal protein. They did, in 
the discussion, project the experiment which 
this decisively A 


further fol 


would have answered 
sentence is worth quoting: “It 
lowed from this investigation that an exclu 
diet blood 


even if the fat content of the 


sively vegetable reduces the 
cholesterol 
diet is rather high, viz., varying between 90 
and 125 gm. per day 
also. the of publications 
Oakland} 


fed very 


There is series 
of Kinsell and his colleagues at 
Calif.4® Kinsell found that subjects 
high-vegetable-fat diets by means of a liquid 
formula administered through a tube dis 
played a reduction of the serum cholesterol 
level. There were two difficulties with thes« 
experiments. They were hampered by the 
existence of multiple experime ntal variable 
e, g., the subjects were often ill with endo 
crine disorders, the dietary treatment wa 
mingled with hormonal treatment, and the 
initial cholesterol levels of the subjects were 
often bizarre, i, e., very low or very high. 


The last criticism is also applicable to 


#1 
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sronte-Stewart’s experiment with six men, 
four of whom were recovering from vita 
min-deficiency states and several of whom 
had initially very low cholesterol levels, 
presumably a consequence of physiological 
stress,5 
Beveridge and his colleagues, in Canada, 
have published a series of papers ®'°? which 
show more conclusively than did Bronte 
Stewart that both the kind and quantity of 
dietary fat influence lipidemia. Groups of 
36 to 49 young men were fed high-vegetable 
fat diets which lowered the blood cholesterol ; 
animal fats in the diet then raised the cho 
lesterol. Very low-fat diets lowered the 
cholesterol. Their conclusion was as follows 
. in animal fat a factor or factors act to 
elevate plasma cholesterol levels and a factor 
or factors act in corn oil to depress plasma 
cholesterol levels.” These were short ex 
periments, generally eight days in duration. 
53 


Malmros and Wigand ** have described 


reductions of the serum cholesterol levels 
in both hyper- and normocholesteremic per 
The effect 
greatest in the first week of treatment but 
thereafter. A 


from their conclusions is as follows 


sons by dietary means. was 
sentence 


“The 


corn oil 


continued — slowly 


favorable results obtained with 
might possibly be due to the abundance of 
essential fatty acids in this kind of fat.” 
This statement may establish their priority 
for this concept. 

Ahrens and his colleagues, in New York 
City fed seven patients measured diets 
under research conditions and found that 
diets containing corn oil produced the great 
est reductions of serum cholesterol. Fat was 
fed at a level of 40% 


Addition of cholesterol to the corn-oil diet 


of the total calories. 


until as much as 4000 mg. per day was added 
had no effect. This work was carefully done, 
and the conclusions were definite. They are 
limited only by the small number of subjects 
The authors reached the following conclu 
sions: “The reductions of liped levels fol 
lowing the feeding of plant fats is dependent 
upon the specific fat fed, is not due to the 


decreased intake of cholesterol per se, and 
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may be more pronounced with a high intake 


of fat.” 

All these experiments lead then to Bronte 
Stewart’s recent work and to the hypothesis 
proposed by Sinclair. It is apparent that 
widespread interest wil! lead to intensive 
clinical trials of vegetable oils. The evalu 
ation of this dietary effect needs only the 
passage of time. Other, more technical, re 
quirements for the understanding of the 
mechanism of these phenomena will need 
more specialized work. An immediate and 
economically profound problem is that which 
confronts the food industry and margarine 
manufacturers. One 
may be for the addition to margarine of 


immediate proposal 
some untreated oil rich in EFA (Table 1). 
This must 


await determination of EFA requirements, 


How much should be added? 
and since EFA deficiency is probably an 
imbalance, requirements will depend upon a 
better understanding of the balancing fac- 
tors. Three of these are (1) the intake of 
saturated fatty acids, (2) the possible role 
of pyridoxine, and (3) the role of vitamin 
IX, which is presently believed to act as a 
preserver or protector of the highly unstable 
KIA in food 
l‘inally, it should be 


stuffs and in the intestinal 


tract. reemphasized 
that all this is concerned with the relation 
of diet to lipidemia, factors (a) and (b) 
in the following formulation: 


(a) 


diet ———» lipidemia ———» atherosclerosis 


What (b) to (e)? 


And what is the relation of (c) to clinical 


(b) (c) 


then is the relation of 
events such as coronary heart disease and 
cerebrovascular disease, which are the ulti- 
mate problems? It is worthwhile to read the 
comment of Morris ** on this problem. He 
observes that we obscure this problem by 
equating atherosclerosis and coronary throm- 
bosis. The latter may be a poor index of 
the former. 
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Demecolcine (Colcemid) Toxicity 


CAPT. THOMAS W. SHEEHY (MC) and CAPT. JAMES W. RANSONE (MC), U. S. Army 


In 1950, demecolcine (Colcemid) was iso 
lated from Colchicum autumnale.? In 1953, 
Moeschlin et al.? reported its use and bene 
ficial effects in a case of chronic granulocytic 
leukemia, with a fall in white cell count, a 
decrease in splenomegaly, and increased 
erythroid elements in the marrow. The doses 
ranged from 3 to 8 mg, daily. 

In 1955, Leonard and Wilkinson * con 
firmed Moeschlin’s findings in eight cases of 
chronic granulocytic leukemia in which a 
dosage of 3 to 10 mg. daily for four to nine 
The toxic effects were 


months was used. 


mild and consisted of some loss of scalp 
hair, erythema of the scrotum, and, in one 
case, congestion and erythema of the 
pharynx. 

Our report is prompted by the sudden and 
severe side-effects in one patient with follic 
ular lymphoma and in another patient with 
chronic granulocytic leukemia who were both 


given demecolcine. 


Report of Cases 


admitted 


1956, because of chills, fever, night 


CASE 1 \ 38-year-old white man was 
on May 15, 
sweats, and a 10 Ib. weight loss due to malignant 
follicular lymphoma. Diagnosis had been estab 
lished one year earlier following an inguinal node 
biopsy. Originally, the patient manifested axillary, 


inguinal, and supraclavicular lymphadenopathy 
which responded well to radiation therapy 
1955, 


veloped, and a subsequent study revealed pancyto 


In September, weakness and fatigue de 


penia due to hypersplenism. Splenectomy was 


successful in alleviating this complication. Post 
operatively, the blood elements returned to normal 
study of the spleen consistent 


Pathological was 


16, 1957 
Department of Hematology, Walter Reed Army 
Institute of Research (Capt. Sheehy), and De 
Medicine, Walter Reed Army Hos 
Ransone), WRAMC, Washington 12, 


Submitted for publication Jan 


partment of 
pital (Capt 
D.C 


with the original diagnosis. A liver biopsy showed 


lymphocytic infiltration 
Three months prior to the patient’s present ad 
mission, constitutional symptoms developed for the 


second time. These became progressively worse 
ind he 


His past 


was readmitted for study and therapy 


history was negative except lor pr 
monia in 1945, with subsequent penicillin reactior 
eruption and urti 


inifested by a maculopapulatr 


sical examination revealed a mesomorphi 
distre His weight wa 
100.2 | orally His blood 


his pulse, 74, and his respira 


man in no acute 
his temperature, 
pressure was 124/82; 
tions, 20. He 


signs of marked weight loss. A 3 by 5 cm. ma 


was oriented and showed no overt 


! 


was present in the left supraclavicular area, and 


shot-like nontender nodes were found in both ax 


illary and inguinal regions Hepatomegaly of 


moderate degree—the liver extending 2.5 cm. below 


the right costal margin—was the only other posi 


tive finding 
Che initial laboratory data showed a white blood 
8600, 


lymphocytes, 2% 


ve 


with 72% ad 


neutrophils, 22% 
1% basophils, 3% 
14% 
and platelets 294,000 by phase microscopy (Fig. 1) 
The blood 


studies 


ell count of 
monocytes, 


eosinophils, hemoglobin 15.2 gm., hematocrit 


Che serology was negative urea ni 


trogen and _ liver-function were normal 


Roentgenographi examinations of the chest and 


upper and lower gastrointestinal tracts were alse 


normal 
The patient was treated with a total of 30 mg 
of mechlorethamine hydrochloride 


May 17 to May 20, 
500 r to the 


(mitrogen mus 
tard) from 1956, and x-ray 


therapy totaling axillary and in 
following 


After 


his return in July, 1956, however, he had a recur 


guinal regions was given over the 


month. He improved and went on leave 
rence of symptoms accompanied by loss of app 
without lymphad 
trial of 


in alleviating his 


tite and weight but significant 


enopathy \ subsequent prednisone Wa 


unsuccessful symptoms, and he 
febrile, with his daily temperature 
100 and 102 F orally 

14, 1956, demecoicine therapy was be 
Aug. 23, the dos 
on Sept. 6, to 2 
daily Phe 


was increased again on Sept. 16, to 4 mg 


remained rang 


ing between 
On Aug 


gun, 1 mg. every other day. On 


age was increased to 1 mg. daily; 


mg. daily, and on Sept. 11, to 3 mg 


ce sAa“e 


daily. Twenty-four hours later the patient con 


85 
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plained of pruritus over the anterior abdomen and The following day bullous-like lesions varying 
from 0.5 to 1.5 em. in diameter were noted scat- 


thighs, and on the evening of Sept. 18 a maculo 
Ulceration of the 


papular erythematous rash developed which sub tered over the entire trunk. 
sequently became confluent, covering the entire mucous membranes of the mouth was observed, 


body. At this time medication was discontinued and hyperemia and swelling of the soft palate, 
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Fig. 1.—-Thrombocytopenia and leukopenia in a patient with giant tollicular lymphoma 


(lymphoblastic type) treated with demecolcine (Colcemid) 
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DEMECOLCINE TOXICITY 
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Fig. 2.—Pancytopenic reaction to demecoleine (Colcemid) after prolonged therapy in 
chronic granulocytic leukemia 
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‘ 


uvula, and pharyngeal tissues ensued, making | 
impossible for the patient to take food or liquids 
During this time, the patient’s oral temperature 
between 102 and 106 F 
with the onset of the 
His 
neutrophils and 98% 
32% to 24%, and his platelets 
level of 650,000 to 14,500 


this period consisted of the 


varied Simultaneously 


skin lesions, his pancyto 


1450, 


lymphocytes; his 


penia ensued white cell count fell to 


with 2% 


hematocrit, from 


irom an average 


Therapy throughout 


use of prednisone tetracycline, streptomycin, 


Sept 25, 


whole blood, and intravenous fluids. By 
1956, he was afebrile, but total alopecia developed 
blood cells 


rapidly, as did his platelets, and b 


the following week. His white began 
ty reappeat 
Oct. 5, 1956, the white blood cell count was 7500, 
with 8% neutrophils, 88% lymphocytes, 4% mono 
and platelets 150,000. It until Oct 
18, however that his neutrophils were normal, and 
1,000,000. Platelet 
and white cell agglutinin studies were negative.‘ 
2.—Diagnosis in this 71-year-old 


tablished in March, 


chronic 


cytes was not 


by then his platelets exceeded 
white 


CASI 


woman was ¢ 1955, by ster 


nal marrow aspiration as granulocytic 
leukemia after a 12-month history of easy bruising 
She was treated 


active P™, but 


initially with intravenous radio 


this was discontinued because of 


March, 1956, 


weekly 


thrombocytopenia, In demecolcine 


therapy was begun, On a basis, the dose 


and 10 mg. a day, depending 
upon her blood cell counts. The 
varied between 9000 and 89,000; hemoglobin, 7 to 


9 ym, and direct platelet counts, 30,000 to 165,000 


varied between 5 


white cell counts 


Objectively and subjectively she remained in fait 


condition, but on Sept. 9, 1956, while on a trip, 
unexplained nausea occurred which was soon fol 
drowsiness, blurred 
On Sept. 13, she 
Army Hospital. She 


severely ill, 


extreme dizziness, 
vision, marked 


was admitted to Walter 


lowed by 


and weakness 


Reed 


appeared acutely and with marked 


pallor and mental confusion 


There was no evidence of adenopathy, hepato 


splenomegaly, or petechiae upon physical examina 
tion, but fundoscopic examination revealed bilateral, 
diffuse, and flame-shaped retinal hemorrhages 


Laboratory data on admission showed a whit 


c 


blood cell count of 650, with 32% neutrophils, 5% 
00% 


2% monocytes; 


8.5%. No 


>) 


lymphocytes, 


gm., 
platelets were seen by phase microscopy (Fig 


band forms, 


hemoglobin, 2.5 and hematocrit, 


Both the blood urea nitrogen and serum uric acid 


levels were normal. Sternal marrow aspiration 


was unsuccessful 
The 


bioties 


patient was given transfusions and anti 


because of her anemia and leucopenia 


Seven days after admission her white cell count 


was 4850, with 61% neutrophils, 28% stab forms, 
39% 


1% myelocytes, 2% metamyelocytes, and 


lymphocytes; her hemoglobin after transfusion was 


88 
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14.2 gm., with 27,000 platelets. Fourteen days 
after admission her white cell count rose to 54,000 
with 46% neutrophils, 11% stab forms, 11% meta 
myelocytes, 3% myelocytes, 11% lymphocytes, and 


18% monocyte In spite of her extremely grave 
condition on admission, she improved rapidly and 
was soon ambulatory. There was no skin eruption 


or depilation at any time 


Comment 


The effects of demecolcine in 
chronic granulocytic leukemia reported by 
Moeschlin 


Leonard and Wilkinson. 


beneficial 


has recently been verified by 


soth groups report 
demecolcine as having definite value in 
chronic granulocytic leukemia, with a dis 
tinct depressant action on the granulocytes, 
rapid reduction in splenomegaly, and definite 
clinical improvement. Our patient with 
chron 


ettects 


granulocytic leukemia showed such 
felt 


definite advantage over busulfan ( Myleran ) 


Leonard demecolcine had a 
in that it did not produce thrombocytopenia 
or aplastic anemia. Thrombocytopenia and 
leucopenia developed rapidly in both of our 
patients after apparent tolerance of the drug 
over a considerable period of time. Case ] 
the bone marrow at the 


showed arrest of 


myelocytic stage and a severe platelet fall 
from the previously high postsplenectomy 
platelet levels. Case 2 was positive for ag 
glutinins to both platelets and white blood 


cells. 


Moeschlin reported granulocytopenia 


of fairly sudden onset in a patient with 


carcinoma of the gallbladder but did not 
encounter thrombocytopenia. The point of 
interest in our cases was the rapidity of 
onset of thrombocytopenia and granulocy 
topenia 

lo date, toxic reactions with demecolcine 
are few, probably because of its relatively 
recent introduction. One case of maculopap 
ular eruption occurred after 8 mg. of the 
drug was given orally.’ Pruritus and sear 
latiniform dermatitis were found in 2 of 27 
patients treated by Bock and Gross,” and 5 
of these patients had partial alopecia. Total 
alopecia after the administration of 14 mg. 
of demecoleine has been reported recently.® 
and _ exfoliative 


severe thrombocytopenia 
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DEMECOLCINE TOXICITS 


dermatitis, to our knowledge, has not been 
previously reported, The delayed onset of 
the dermatitis in Case 1 leads us to consider 
drug sensitivity as the basic etiology. Fur 
thermore, the finding of positive agglutinins 
in Case 2 raises the question of drug sen 
sitivity as a cause of thrombocytopenia. 

(Kuzell,"° Smyth," 


Colsky 7) have recently appeared in the liter 


Several reports 


ature emphasizing the use of demecolcine in 
The 


dosage utilized was admittedly smaller than 


the treatment of acute gouty arthritis. 


that given to our patients, but in view of its 
possible increasing utilization in the therapy 
of leukemia or gout, the complications herein 
reported should be considered. 


Summary 


Two cases of severe toxic reactions to 
demecolcine therapy are reported. 

These occurred in one patient with giant 
follicular lymphoma (lymphoblastic-type ) 
and in another with chronic granulocytic 
leukemia. 

Lieut. Col. William H 
Hematology, WRAMC, assisted in the preparation 


of this paper 


Crosby, Department of 


Department of Hematology, Walter Reed Army 
Institute of Research, WRAMC, Washington 12, 


LD. ¢ 
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Complete Heart Block Due to Syphilis 


ALBERT WEINSTEIN, M.D.; R. H. KAMPMEIER, M.D., and T. R. HARWOOD, M.D., Nashville, Tenn. 


Complete atrioventricular block of a pet 
manent or intermittent type is a relatively 
uncommon alteration of conduction 
rheumatic 


develop in the course of acute 


fever and diphtheria. It is most commonly 
found in elderly persons in association with 
serious forms of chronic heart disease, usu 
ally of a coronary arterioss leroth type, with 
or without aortic valvular heart disease. The 
arrhythmia may also occur in 


association 
with congenital heart disease, syphilitic heart 


disease, and neoplasm Rarely it 
as a complication of digitalis therapy 

A reflex vagal mechanism as is present in 
the hyperactive carotid sinus syndrome may 
block, and thi 


variety is ordinarily evanescent. In episode 


account for complete heart 


of supraventricular tachycardia, atrial flutter, 


and atrial fibrillation, exhaustion of the 


conduction system presumably occurs, often 
resulting in complete atrioventricular disso 


ciation, 


When atherosclerosis is the cause of com 
plete block it is usually the right coronary 
artery which is involved, since the atrioven 
tricular node and bundle is supplied by on 
of its branches, This branch arises early in 
the distribution of the right coronary artery 
When thrombosis occurs it is usually distal 


to this branch, therefore atrioventricular 


dissociation is unusual in right or posterior 


coronary artery thrombosis, which is so 


frequently encountered 
In calcific aortic stenosis the proximity ot 


the diseased area to the conduction system 


often results in conduction changes and 


occasionally, in complete block 
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It may 


Syphilitic heart disease infrequently may 
be manifested by complete atrioventricular 
dissociation. This may occur as the result 
either of isolated gummata in the atrioven 
tricular bundle, gummatous myocarditis ex 
tending from the aorta into the bundle, o1 
of failure of the coronary blood supply 
the bundle because of syphilitic stenosis 
the ostium of 
We have 


cases of syphilitic cardiovascular disease 


the right arter 


( ollec ted 


coronary 


from the literature 


vhich complete atrioventricular dissociation 
has occurred and are reporting two addi 


tional cases from our own experience 


Report of Cases 


l \ 
Vanderbilt University 
and died on Jan. 20 


the complaint of convulsions 


idmitted 
Hospital on Jan. 6 
She entered 


Y/ \ 


white woman, age 
at 9 p. n 


She had not been feeling particularly well durin; 
and especially during the 
neck had 


three months before admission this 


that 


e past year, 
onth \ 
ibout 


past three 
heen note 
led her 


iminatior 


swelling in her 


to consult a physician. At 


time ¢« 


revealed a rapid heart, but no irregularities 


noted lhe basal 


he normal, as wa 


were 
metabolic rate was reported to 
an electrocardiogran ilso done 


There had 


during the 


t that time been some exertional 


dyspnea month before admission, and 


he reported that she had begun to sleep on on 
During this month she had had 1 


pillow repeat 


espiratory infections 
Five days 


episode Oo! 


before admission she suffered two 


fainting (“blackouts”) which lasted 


for several minutes and was reported to have be 


ome cyanotic during these attacks Phe episodes 


had occurred daily. At 7:30 a. m. on the day of 


idmission, while driving her automobile, 


the patient 
This attack similar te 


One 


fainted at the wheel was 


previous episodes hour later there was 


mother attack; at this time she became very pal 


ind had a convulsion which continued for about 


ninute Because of the severity of this attacl 


the local fire department was called, and me 


hanical resuscitation was applied. She was then 
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Fig. 1—A 


admitted to the Jennie Stuart Hospital at Hop 
kinsville, Ky. 


At the time of admission to that hospital she 


Was conscious, her color was reported to be good, 
A bout 
attack 
her attending physicians 
| hey 


noted that she became pale and pulseless for more 


and no cardiac abnormalities were noted 


three hours after admission she had an 


which was observed by 


Dr. John Garner and Dr. Preston Higgins 


than a minute. An electrocardiogram taken during 
the episode showed a period of ventricular asystol 
(Fig 


Was given 


1), with continued auricular activity. She 


atropine and ephedrine at that time, 


and the convulsive seizure passed, and the pulse 


rate returned to normal However, throughout 


the day she continued to have repeated episodes 
of fainting associated with convulsions and cardiac 
standstill 


Accordingly, she was transferred to 


the Vanderbilt University 
The 


having 


Hospital 

indicated that she had beer 
during the past year but ha 
She had been marri 


husband, who accompanied hi 


past history 
headaches 

had no visual disturbances. 
for 17 years. The 
the hospital, apparently was well Phe 
child, the 


repot ted to be 


wile to 


have one only pregnancy, who wa 
‘I he 
father, 72, wa 


There 


living and in good 


well 
Her 


mother, 67, has angina 


living and patient 


not use alcohol or tobacco 
living and well; the 
are four brothers and sisters, 


health, 


ported to have had 


with the exception of one who was re 


rheumatic fever 


Examination At the time of admission, the 


patient was observed to be a well nourished, ap 


parently healthy woman, lying flat in bed without 


any respiratory difficulty 


Shortly after admission she had an attack which 


established a pattern that was followed in the 
attacks The 


anguish, and her 


subsequent patient would suddenly 


develop a look of face would 


become bloodiess. The period of remarkable pallor 


was soon followed by a generalized convulsion, 
could not be heard 


After 


a brief period of time, usually from a few seconds 


during which time the heart 


and the radial arterial pulsation was gone 


to as long as more than a minute, the pulse would 


become perceptible, the convulsion would cease, 


and the face would flush. The dramatic improve 


ment would progress, and she would soon feel 


perfectly well, would be alert, and would cooperate 
fully to questioning 
In the intervals between the attacks it was noted 


that her heart was not enlarged; there were 


Weinstein et a 


14-second period of ventricular asystole 


Grade systolic and a diastolic murmur at. the 
heart; no thrills could be felt; at the 
a Grade 1 


presy stolic 


base ol the 
systolic murmur which 
\ systolic thrill 


artery and the 


apex there was 
had a variable phase 
carotid 
Massage of 


when the heart 


was felt over the left 


carotid sinus area the carotid sinu 


during intervals rate was regular 


caused slowing of the heart 
Chis, 
vessels were not sclerotic 


blood 


were no rales at the lung 


some perceptible 


however, was not marked. The peripheral 
the retinal vessels were 
120/40. There 


bases; the liver could 


normal; the pressure was 


not be felt; there was no edema; pulsations wer« 


palpable in the vessels of the feet 


Laboratory linding The urine never showed 


albumin; the hemoglobi 


11.6 gm., the 


ore than a trace of 
iried between 10.4 and hematocrit 


the sedimentation ra 


blood 
Inochemical determination 
143.7 


j 


+8 miéq/liter, and chlorides, 98 mEq/litet 


dl differential 
norm al: 


were 


serum sodium, eq/liter ; pe 
terile; six blood culture 


The blood 
VDRL was negative 


culture were 


Kal nm was doubt 


no growtl 


the blood 


Course It wi t there wa 


probably an abnormal mechanism ociated witl 
he carotid sinus refle Accordingly, the patient 


was given rather large amounts of 


0.0008 gm. ot 


atropine, re¢ 


ceiving atropine and 0.25 gm. ot 


ephedrine every three hours by hypodermic inje 


tion. Sodium lactate was not employed 


During the first 24 hours after admission the 


1 


cardiac standstill 


In the 


patient had frequent episodes of 


with minor convulsive responses next da 


or two she became quieter and had a period of 


three days, from Jan. & to 11, during which she 


id no convulsion The aortic murmurs became 


more evident, and the peripheral signs of aorty 


insufficiency were quite prominent. The collapsing 


pulse and capillary pulsations were easily visible 


The aortic second sound was audible but not 
murmur at the base « 
Follow 
from convulsive epi 
18 and 19 


hour or two. On Jar 


iccentuated, The systoli 
the heart was moderately rough in quality 
freedom 


ing thi period ol 


odes the attacks returned, and on Jan 
convulsions occurred every 
) the attacks continued, and finally, at 6:30 a. n 
there w: 


on that day, a sudden episode of gasping 


applied 


ind cyanosis, and, 3 pite of all methods 
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ht bundle-branch block—sinus rhythm. 


to restore respiration and the 


cardiac eyele, the periods 
patient failed to respond 


ol complete standstill! In addition, incom 
was present. Dut 
ing an interval when the patient 
and 2B) fluoroscopic study 


plete right bundle-branch biock 
During the stay in the hospital several electro 


cardiograms were obtained (Vigs, 2A 
They all showed varying degrees of complete 
block, with sinus tachycardia and multiple 
ture ventricular contractions. At 


was doing well, 
of the chest showed normal 
excursion of the lung fields and 


prema of enlargement of the left 
times there were 


some suggestion 
auricle. Neither ven 


tricle seemed to be particularly enlarged. A routine 


Fig. 2B.—Right bundle 
branch block with inter 
mittent failure of auriculo 
ventricular conduction 


; 
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chest film showed the cardiac shadow to be within 
normal limits in over-all size 
The 
course. However, because her white cell 
varied between 14,000 and 23,000, it was felt that 
she might have rheumatic fever, and accordingly 
until her death 


patient was afebrile during the hospital 


count 


cortisone was given from Jan. 7 


The 


then progressively decreased, and after three days 


initial amount was 300 mg.; the dose was 


she was taking a total of only 75 mg. daily 


Additional Information.—After death and when 


the autopsy findings were reported, her physicians 
in Hopkinsville were consulted. A blood sample 
was obtained from the husband, and it was negative 
in both the Wassermann and the Kahn tests 
Blood 
and Wassermann 
of her local physicians, it appeared the patient had 


penicillin to their knowledge, 


from the daughter showed positive Kalin 


reactions. On further inquiry 


never received any 


nor had anyone been aware of the presence ol 


syphilis. Accordingly, no other type of anti 


syphilitic treatment had ever been given by her 


physicians 
iN Har 


positive 


( Necropsy by JT 
The 


heart and 


Autopsy Findings 


wood ).—Gross Examination: gross 


findings were confined to the major 


for edema and congestion of the 


the liver. 


vessels, except 
lungs and congestion of 
The 


smooth 


pericardial surfaces were 
shiny and The 


was stenotic, due to encirclement by a yellowish 


Pericardium 


right pulmonary artery 


green rubbery mass of tissue which extended down 


ward around the right coronary artery and into 


the heart 
Heart 


shiny 


rhe epicardial surface was smooth and 
The myocardium of the major portion o 
septum, the area of the 


the upper of the 


auriculoventricular node, and portions of the atria 


part 


were replaced by an opaque white to greenish 


yellow rubbery mass, which was continuous with 


the mass around the right pulmonary and right 
coronary arteries and extended upward around the 
base of the aorta. The endocardium was smooth 
throughout, although the gummatous mass beneath 
it caused nodularity. All 
heart were dilated, and on section the muscle ap 


Some fine 


some chambers of the 


coarse white mottling wa 


peared 


seen in the myocardium 


The 
except for the aortic valve, 
sagging, with widening of one of 
s| he 

than 


valves were all thin and had free edges, 


which showed slight 


thickening and 


the commussures coronary oSstia appeared 


higher in the aorta usual. The ostia were 


quite narrowed, measuring only 1 to 1.5 mm. in 
The left 
about 3 to 5 mm 


diameter coronary artery was narrowed 


for only before opening out 


and remaining widely patent throughout the rest 


of its course The right coronary artery wa 


Weinstein et al 


narrowed for about 1 em, along its course before 


widely 
The 
of the intima in the 
and proximal 


hecoming patent 


\orta 


wrinkling 


aorta showed typical “tree-bark”’ 


ascending part 


Che ascending aorta arch were 


and cuts across the wall 


thickening and an 


widened and dilated, 


showed loss of media with 


edema-like change of the adventitia, resulting in a 
friable structure. These 


at the distal arch, and the 


rubbery and somewhat 
changes ended abruptly 
of the aorta 
intact wall, In the 
which on section showed three 


remainder distally had a smooth 
intima and proximal arch 
was an area focal 


areas of opaque yellow gummy material, the largest 


heing about 0.5 cm. in diameter 
Microscopic Examination: The lesions in the 
and pulmonary 


all similar in 


heart, around the coronary 
were 


auriculoventricular 


arteries, and in the aorta 


nature. Sections from the 


adjacent septum showed a caseous 


necrosis with giant-cell formation 


degenerating 


node and 
like area oft 
and plasma cells. A few 
recognized within the necrotic area 


the inflammatory mass 


muse le 


fibers were 
(big 3) 

was typical 
posed of newly formed capillaries, proliferating 
plasma 


Surrounding 


syphilitic granulation tissue com 


macrophages, many 


Perivascular cuff 


fibroblasts, large 


cells, and some lymphocytes 
ing was Most of the necrotic 
in the heart seemed connected, 
all of the 


guMmina 


promiment areas 


suggesting that 


heart lesions were part of a single 
Levaditi stains failed to show spiro 


chetes 


Ihe aortic lesions were typical of syphilitic 


mesaortitis in most areas, but in the proximal 
arch showed focal gummas rather than a single 


Again were unsuccess 


showime, 


process Levaditi stains 


ful in organisms 


microscopic diagnoses were 
Syphilitic 


focal 


The following 
made in this case gumma of the 


syphilitic aortitis, syphilitic pan 
old granulomatous disease of the lung 


meta 


he art, 


creatiti 


and chronic cerviciti vith squamous 


plasia 
This was the case of A 37 
woman who, after a year of 


Comment 
vear-old white 
ill-defined impaired health, developed evi 
dence of myocardial insufficiency and then 
repeated attacks of 


a dramatic onset of 


syncope with or without convulsive seizures 


These episodes were shown to be due to 


ventricular asystole, and death occurred in 
such a period three weeks after their onset 
Aortic insufficiency was present. The blood 
Kahn and VDRL. tests were negative. Post 
revealed gummatous 


nortem examination 


93 





infiltration of the upper portion of the in 
terventricular septum in the region of th 
auriculoventricular node and the right pul 
and arteries, extending 


monary coronary 


around the base of the aorta. The clinical 


considerations of this patient’s condition 
had not included syphilis in the differential 
diagnosis 

2—A 
mitted to the 


Negro 


University 


50-year-old 
Vanderbilt 


1932, complaining of dyspnea anc 


CASI man was 


Hospital 
| 


on June 13, 


fainting spells 


Seven weeks previous to this date he had 


noted slight dyspnea on exertion, which became 
that he walk only a short di 
Ten 


sense of sub 


sO severe could 


tance on the level without distress 


admission vertigo and a 
and the 


before 


sternal fullness were noticed preexist 


ing symptoms became aggravated hese 


symptoms continued, and the day prior t 


he suddenly lost while 
Vhis 
lew moments, and upon regaining consciousnes 
flushed. It is in 


was arrested for 


Conmscrousness 


lasted but a 


admission 


walking attack of syncope 


weak, dyspneic, and 
that at 
suspected intoxication but was released shortly 
On the day of 


accompanied by 


he was 


teresting this time he 


admission a similar attack oc 


curred, paraumbilical achins 


that persisted for hours 
The 


He had no cough, edema, cyanosis, swelling of 


past history was essentially negative 


hematemesis. No history of 


had had 


month previous 


the abdomen, or 


syphilis was obtained; he urethritis 


at the age of 35 and again one 


4 
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Fig. 3.—Section from 
margin of gumma. Ne- 
crotic zone (arrow) sur 
rounded by area. of 


fibrosis with a heavy 


infiltration of lympho 
cytes and plasma cells 
at the periphery. Myo 
cardial fibers are identi 
fiable in the zone of 


cellular infiltration 


to his entrance to the hospital. As a child he 
had “scrofula.” No 


rheumatic 


vas said to have history 
was ob 


first 


of diphtheria or infection 
tained, He The 
had had two living children and one premature 
child (8 died. The wife 
The patient 


strenuous work in a 


had married twice. wife 


months), who second 


had had no pregnancies. had al 


vays done foundry or on 


a train repair crew, 


Physical Examination—The physical examina 


tion revealed a well-developed and muscled 
Negro man who appeared exhausted and som 
nolent. His breathing was rapid and shallow, 
and the slightest movements were accompanied 
The mucous membranes appeared 
Slight 


retinal ves 


by dyspnea 
pale, and the tonsils, large and injected 


arteriosclerosis was present in the 


els and peripherally. Congestion was evident 


it the right lung base 


The cardiac dullness extended 6 cm. to the 
line and 9.5 cm. to the 


The 


counted 


midsternal 
fifth 
The 


sounds 


right of the 


left im the intercostal space apex 


rate was 30 auricular rate, as 


parasternally and_ the 


dilated 


from the heard 


pulsations seen in the cervical veins, 


vas 100 \ 
best 


harsh, blowing, systolic murmur 


mitral area was transmitted 


The blood 


The liver extended 3 fingerbreadths below 


heard in the 
to the left 
98/48 


the right costal margin. 


axilla. pressure was 
There was no evidence 
of free fluid in the pleural or peritoneal spaces 
spaces. The prostate was moderately enlarged, 


and a purulent urethritis was present 


Laboratory Findings.—Urinalysis showed al 


buminuria and numerous leukocytes. The red 
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hemoglobin, 8.4 
4900; the dit 

remarkable 


cell 


gm., 
ferential 


3,600,000; the 
count, 


count was 
and the white cell 
blood cell 
The phenolsulfonphthalein excretion was 53% 


The 


positive on 


count was not 


in two hours. Wassermann reaction was 
and the 
a he 
blood protein nitrogen was 33.3 mg. on admis 
sion and 41.3 
death. An electrocardiogram taken on July 14 
showed first-degree heart block, P-R 
interval of 0.36 rate of 50, and a 
QRS in all leads. On the 
day the tracing revealed a ventricular rate of 
30 and 


ventricle 


strongly two occasions, 


Kahn tests were also reported as positive. 
mg. per 100 cc. the day befor: 
with a 
second, a 
notched following 


complete dissociation of auricle and 


(Fig. 4) 


Electrocardiogram showing complet 
dissociation 


Fig. 4. 
auriculoventricular 


An x-ray film of the chest on June 15 showed 


a general increase in the heart shadow, whicl 


measured 6.7 cm. to the right of the midsternal 


line and 8.9 cm. to the left. Signs of chroni 


pneumonitis were present at the right lung 


base. A 


on June 20 showed the 


fluoroscopic examination of the chest 


auricular rate to be 


approximately three times that of the ventricle 


Clinical Course.—Five days after admission the 


following findings were noted There were 


moderate dyspnea, tenderness of the liver, and 


distention of the neck veins. The pulse wa 


minute. An 
than the 


weak, and the rate was 28 pet 


occasional heart sound was louder 


others. No 
On June 22, the 


smothering spells and of pain in the left lower 


diastolic murmur was heard 


patient complained ot 
radiated up the left side of the 
Attacks of 

dyspnea became frequent and severe 
congestion of the pitting 
ankles, swelling of the 
cm, of the 
time. The pulse rate was 30. 


quadrant that 
paroxysmal 


Moderate 


body to the neck 


lungs, edema of the 


within 2 
this 


It was noted that 


and liver to 


umbilicus were observed at 


Wemstem et al 


had l 
onset ot complete block on June 15, but 


no attacks of syncope occurred since the 

that 

had developed 
0.025 gm. 


rise of the diastoli 


moderate congestive failure 


Ephedrine in a dosage of twice 
daily 


blood 


rate of 


gave a temporary 


pressure but did not increase the pulse 


induce any clinical improvement. Atro 
pine in doses of 0.001 gm. given by hypodermic 


blood 


pulse rate wi 


caused a slight rise in the systolic pres 


sure, but no increase in the 
noted No 

On the morning of 
fell to 17 Phe 


time, and he 


clinical improvement followed 
June 23 
patient was orthopneic at this 


The 


suddenly 


the pulse rate 


delirium. 


died 


developed pulse 


became very weak, and he 


Autopsy Findings.—Only those positive finding 


related to the cardiovascular system are re 


ported 

Gross Findings: Pericardia! Cavity. The peri 
cardium was easily picked up and incised, There 
fluid, that 


which was present was of a normal straw color 


was no increased pericardial and 


Che pericardial surface smooth, a littl 


duller normal 
Heart The 
\ ( onside rable 


€ mboli 


was 
than 


pulmonary artery was opened 


amount of blood ran from the 


irtery; no were found in the large: 


branches. The heart weighed 370 gm, and wa 


considerably paler and less firm than normal 


Che epicardium was smooth, and there were no 
opacity, but the 


duller 


ridge of fat lay 


localized areas o entire epi 


what than normal \ 
ellow 


course of the right 


cardium was some 


pale creamy along the 


coronary artery and hid it 


trom view as tar as the origin of the right 


marginal artery his abnormally prominent 


ridge of fat was more firm and more of a rub 


bery consistency than normal epicardial fat 


Upon opening the heart the auricular portior 
filled 
with a friable clot separated from the wall only 


vith difficulty. The 


ot the right atrium was found to be 
chamber of the 


enlarged. A 


ocardium of the 


right ven 


tricle was moderately rather firm 


ridge in the m right ventricle 


beginning at the basilar attachment of the right 


interior cusp continued with decreasing promi 


nence along the base of the pulmonary artery 


to the left attachment of the 
Here the 


papillary 


posterior cusp 


(Fig ) ridge was continuous to the 


most anterior muscle oft the inter 


ventricular septum. ‘This papillary muscle wa 


greatly enlarged, but no visible difference was 


iound in the muscle or other papillary muscles 


It was slightly firmer and of a more rubbery 


consistency Chis was also true of the ridge 


artery No 


made out in the left 


along the base of the pulmonary 


changes could be ventri 


ular myocardium except very near the anterior 





right 
artery 


Fig. 5.—The 


the right coronary and the mural 


papillary muscle described in the gross is 


where 


portion of the interventricular septum, 


on opening the chamber, a focal change wa 


found to be present which resembled the cut 


surfaces of the previously described area 


These ridge areas were rubbery, giving witl 


increased resistance when cut. The cut surface 


consisted of poorly fibrous tissue streaks of 


heart muscle Phe 
areas of liquefaction were made out 

Aorta. The base of the aorta was markedly 
thickened by 


mainly 


pearly white fibrous tissue pro 


} 


liferation between the aorta and the 


left auricle, which was also involved Phi 


was continuous with a marked proliferation 


which surrounded and constricted the right 


coronary artery near the orifice and along it 


course, The coronary artery, near its orifice, 
appeared as a hard and cartilaginous mass wit! 
a radius of about 1 cm. in width. There was 
slight longitudinal wrinkling of the intima, and 


there were yellow opaque areas just above the 


origin of the anterior and right posterior cusps 
The 


constricted in its entire course to the origin 


right coronary artery was considerably 


of the right marginal artery The site of 


96 


ventricle and auricle opened to show the gumma 
thrombus in the right auricle. 
also seen in this photograph. 


surface was clean, and no 
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surrounding 
The enlarged 


st constriction was about 1 mm. from its 
Orince 

The gross provisional anatomic diagnosis was 
gumima of heart, involving the atrioventricular 
bundle and right coronary artery; cardiac dila 
aortitis, chronic, 


tation and hypertrophy; 


thrombus of the heart, mural thrombi 


syphilitic 
of the right auricle. 
Heart. 


the lesion described in the gross involving the 


Microscopic Findings Sections from 


interventricular septum and along the right 


coronary artery showed a lesion, the central 


portion of which was composed of caseous 
material, in which there were only a few frag 
material scattered in the de 
Around the 


central 


ments of nuclear 


generating collagen fibers. edge 


and within the edge of this caseous 


material were a few giant cells. Surrounding 


this zone was an area in which many de 


generating cells showing pyknotic nuclei were 


found. In this zone also were a few necroti 


muscle fibers. Giant cells were more numerous 


in and just outside this zone. The giant cells 


showed the nuclei of giant cells of foreign-body 


reaction. The necrotic cellular zone was sur- 
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rounded by another definite zone composed 


mainly of infiltrating cells, most of which were 
cells, though polymorphonucleat 


round many 


The 
type ot 


cells were present round cells were the 


large mononuclear lymphocytes and 


Here was the first zone in which 


could be 


cells in 


plasma cells 
the architecture of the myocardium 
Practically all the 


the cellular zone showed degenerative change 


made out muscle 


in the cytoplasm with less prominent striation 
The radiations extended into the surrounding 


myocardium from the cellular zone Phe 


bundles nearest were+distorted by interfibe: 


perivascular i 


This 


enlarged 


infiltrations. There were only 


filtrations around the small arterioles 


description was of a lesion in the 


papillary muscle of the interventricular septum 


The differed little 


elsewhere from the affected 


lesion from sections taken 


areca In one ot 


the sections taken from the lesion of the inter 


septum tne zone €x 


Her the 
Purkinje 


ventricular degenerating 


tended almost to the endocardium 


was thickened and the 


infiltrated by 


endocardium 


fibers were polymorphonuclear 


cells 


Sections from the region where the lesion 


surrounded the coronary artery showed in 


volvement of only the adventitia of the artery 


media or intima, The adventitial 


that of the 


not of the 


layer resembled aorta Che smal 


blood 


in the vicinity of the lesion 


vessels incorporated in the lesion and 
showed concentric 


intimal layer, some so much 
A few in the 


thickening of the 


that the lumen was occluded 


lesion showed cellular infil 


cells being of the 


outer zones of the 


tration, most of the round-cel 
type 
distant from the gro 


Sections of the heart 


moderate hypertrophy and no 
Many 


failed to 


lesion showed 


cellular infiltration sections stained wit! 


Levaditi’s method show any spiro 


chetes. Inoculation of fresh myocardium inte 


animals aiso failed to prove the existence ot 


spirochetes 
The 


The media was not scarred. The adventitia wa 


aortic intima showed no_ thickenings 


considerably thickened by dense collagen fibril 


The small arteries in this layer showed rather 


thickening of the walls, especially ot 


striking 


the inner coat \ few small focal areas of 


round-cell infiltration were thick 


present in the 
ened adventitia 


weeks of 
later 


vertigo, this 50-year-old Negro man had an 


After 


breathlessness, 


Comment some seven 


increasing and som 


attack of syncope on the street leading to 


his arrest on the charge of intoxication. A 


second attack occurred on the day of admis 


Weimstem et al 


sion to the hospital, and the third episode, 
on the 10th day of hospitalization, ended in 
death. The 


vealed a gumma of the 


postmortem examination re 


right ventriculat 


wall, extending into the interventricular 


septum 
Comment 


lhe first patient was seen in 1932, at a 


time when syphilis was encountered as a 


more than everyday event. The second pa 


tient was examined in 1955, at a time which 


might be classified as the postpenicillin 


spirochetal era Che possibility of syphilis 


was not readily entertained. The patient 


vas from a good family background, the 


mother of a healthy 16-year old daughter, 


ind living with an obviously healthy spouss 


his case is interesting indeed from its 


clinical course and pathologic background, 


but it is even more important, as a text, that 
syphilis even today is not extinct. We must 


continue to remember the possibility of 


syphilis in our diagnostic maneuvering. We 


believe that the “younger” generation of 


medical students which learns about syphilis 


didactic lectures in most medical 


because of the 


W il] be 


this regard 


from 


schools, clinical 


paucity of 


material, particularly vulnerable in 


rhis is self-evident when those 
of us who have had considerable experience 
with this disease in the past did not seriously 
consider syphilis as a possible cause when 
the occasion arose 

Generally speaking, syphilis has become 


t subclinical entity in face of the effective 


ness of penicillin. It can be 


that in the 


anti ipated, 
to 20 
late 


however, next 10 years 


we will continue to meet the manifes 


tations of the disease. The acute stage, only, 
having been controlled, serorelapse and even 
clinical relapse may go unrecognized, re 
ulting from an inadequate use of penicillin 
or other antisyphilitic agents. Through an 
increasing knowledge of the frequency of 
the incidence of false positive serologic tests 
for syphilis, one notes an increasing ten 
dency for those inexperienced in syphilis to 
disregard even positive tests unless there | 


an overt history of a genital lesion 
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/ 


the time this was under our 


we did not have available an instrument 


At 


patient 


for external electric stimulation of the heart 
as developed by Zoll . 
It 


clinical entity of atrioventricular dissocia 


is our purpose to present merely th 
tion as the result of gummatous invasion of 


of His. Its 
through the few 


the bundle rarity is revealed 


hay > 


which 
the 


case reports 


appeared in the literature—to number 
of 18 
the 


frequently 


(gummatous involvement of myocal 


dium occurs much more but 
represents, in the main, findings at necropsy 
Only 
life, but might well be 
Sohval,* in 1935, reviewed 
the heart. He 
(1) dif 
2) 


the 


instances 


rarely may it be diagnosed during 
suspected at times 
as In Our Cases, 
the subject of gumma of 
divided the lesion into two types: 
fuse gummatous myocarditis and ( local 


ized gummatous myocarditis. Of first 
he found only 


unassociated with the gross localized gumma 


seven recorded 


The microscopic picture is that of “extensive 
interstitial and perivascular granulation tis 


sue infiltrated by lymphocytes and plasma 
cells. 


There are also obliterative endarterial lesion 


Occasionally giant cells are present 


and frequently miliary areas of coagulation 


necrosis. These necrots foci are sometimes 


of 
stitute a stage of transition to the well local 


submiliary size, but when larger con 


ized gumma. The myocardial fibers may 
show atrophy and fatty change. There may 
be no macroscopic lesions or, at most, innu 
merable whitish flecks.” 

Sohval found in the literature 97 instances 
of localized gumma of the myocardium vary 
ing in size from a pinhead to a hen’s egg 
Most instances occurred in the left ventricu 
lar wall, in its upper portion; in some 
instances the gumma was in the papillary 
muscles. At times gummas of the myocar 
dium have been found at necropsy incidental 
to and in no way related to the clinical dis 


led 


instances the pathologic process has varied 


ease or cause which to death. In all 


from the necrotic stage, with a surrounding 


zone of granulation tissue, to more chronic 


OR 


V 


A, ARCHIVES OF INTERNAL MEDICINE 


in which the lesion is encapsulated 
fibrous 


stages, 


by dense connective tissue with 
strands radiating out between the bundles of 
Irom his survey of the 
the 
disease 
These 


(1) ventricular aneurysm in the upper ven 


my oe ardial fibers. 


literature, Sohval indicated circum 


stances under which cardiac may 


a gummatous etiology. are 


suggest 
tricular wall in contrast to the more apical 
location of an aneurysm due to myocardial 
unusual murmurs or com 


infarction; (2) 


binations of murmurs because of direct in 
vasion of valves or juxtavalvular areas by 
the myocardium producing 


a gumma of 


to an outflow tract,* and (3) ar 


stenosis 
rhythmias having origin in the atrioven 
tricular conducting system, Other authors 
related the electrocardiographic find 
block of 


have 


ings of bundle-branch to gumma 


the ventricular wall. 

(ur two cases are presented as examples 
of the clinical manifestation of disease of 
the conducting system in which gumma may 


As has 


in 


be suspected as the etiologic factor. 
this 
anyone’s clinical experience. After meeting 
1932, 


literature 


been indicated, is a rare disease 


in Burwell and 
the 


spect to the instances of heart block due to 


the patient studied 


(guinand * searched with re 
gummatous myocarditis and the association 
of 
found 15 cases proven pathologically to have 


Stokes 


failure in such cases. They 


congestive 


a septal gumma as the cause of 
\dams attacks.4-!% 


picture of congestive failure. 


l‘ive showed the clinical 
In addition to 
the involvement of the atrioventricular bun 
dle, they had other pathologic changes to 
for failure disease in 


account coronary 


three, impingement of the gumma_ upon 
heart valves resulting in interference with 
blood flow in three, and ventricular dilata 
tion or hypertrophy in all five instances. 
In carrying this study further we have 
found the reports of a number of instances 


of myocardial gumma in the subsequent 


* In published cases Sohval found an interference 
the through the 12, 
valve in 13, mitral valve in 


valve 


in 2, 


with flow aortic in 


pulmonary and 
the tricuspid valve in 5 instances, some of these 


as combined findings in the same case 
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years. Among these have been an additional 


three cases of atrioventricular dissocia 


tion,*"*! two having had Stokes-Adams syn 


copal attacks. Congestive failure was 


present in two. One of these patients had 
been under prolonged treatment for arterio 


sclerotic heart disease. The other had ex 


tensive syphilitic involvement of the 


pulmonary artery. All three of these re 


ported cases had gross gummatous disease 
of the interventricular septum upon patho 
logic examination. 


Our recent which stimulated this 


case, 
report, presented a finding which deserves 


additional comment. She was found at 


necropsy to have three gummas, grossly 


observed, in the aortic wall. Gummatous 
aortitis was made the subject of a paper 
Weiss,*? in 1942. 


In a total of 360 cases of syphilitic aortitis 


by Gordon, Parker, and 
studied, from the Boston City Hospital and 
the Massachusetts 
found microscopic 
of 1:45). These 
stances of macroscopic gumma of the aorta 


General Hospital, they 


gummas in & (a ratio 


authors reported 3 in 


and say that including their cases the total 


number of adequately described cases of this 


lesion do not exceed 10. They make the 
that 


aortitis have been described in which there 


statement no instances of gummatous 
was an accompanying gummatous myocar 
ditis and that in no instances of reported 
gummas of the myocardium has there been 
If this 
1 is the first example of 


also gummatous disease of the aorta. 
be true, our Case 


this combination of gummatous lesions 


Summary 


Two patients suffering from the Stokes 
Adams syndrome on the basis of gummatous 
disease of the interventricular septum are 
added to the 18 reported cases in the litera 
ture. 

One of our patients brings to seven the 
number of this group who also presented 
congestive failure. 

The other patient had macroscopic gum 


mas of both the aorta and the myocardium, 


Weinstein et al 


a combination of lesions hitherto thought not 
to occur. 

At the present, although syphilis is a 
disease of historical importance primarily, 
it cannot be overlooked as a cause of illness, 
and Osler’s advice, “Know syphilis and you 
know medicine,” still stands. 
School of 
(5) (Dr 


Medicine, 


Kampmeier ) 


Vanderbilt 
Department of Medicine 


University 
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Widespread immunization against smallpox, typhoid fever and diphtheria plus the prompt 
use of antihiotics in other infections has reduced the incidence of epidemic infectious diseases 
to the pomt that physicians are becoming careless in the use of infectious precautions and 
management of known contacts. The two reports which follow will serve as timely reminders 
of our frequent deficiencies in these respects. The suggestion of “an infection control 
officer” for every hospital ts a good ome 

Paut S. Ruoaps, M.D., Chief Editor 


Observations on an Outbreak of Infectious Hepatitis 


Failure to Apply Accepted Control Measures 


MAJOR ALOIS PECZENIK (MC) and CAPT. DAVID W. DUTTWEILER (MSC), U. S. Army 


Introduction the lengthy list of already known infections 


: - which have bee ‘iminate spiti 
That the gap between our knowledge of , m ie been incriminated in hospital 
the control and management of com = infections, | | 
municable diseases and our application of he pages of numerous medical journals 
that knowledge is widening has become in and standard labeiainiantes contain discussions 
creasingly apparent \ recent editorial? of the importance of this disease to the 
has pointed out that patients often acquire yee whether civilian or military. 
infections of some type or other during their = \/*"" ©*° lent review of the more recent 
stay in the hospital and that “the incidence tie has been compiled by Warren. ) 
» ros : , > . re 7 > » 

of such infections cannot be stated, because, pr epiers ly the ms mber of th medical 
unlike the weather, nobody talks about it.” profession are well indoctrinated in its treat 
The truth of this statement will be affirmed '™*" and prevention and are aware of the 
by the alert clinician and knowing epidemiol control nye that must be applied when 
ogist alike. The survey presented by Cole NS nh ORES a6 Wares 
— aye "5 . ustrated here, the physician treating a case 
brook? is an insight into the extent and a yu ee mp = ae 
magnitude of this rarely discussed problem, : infectious ony - other infectious 
; ss : . oge . disease, Often tails to realize its ance 
which more often hinges on diligent applica he 1 th of @ : ; = hemsfl 4e™. 
. ° : the healt ; Tr . , . 
tion of established procedures than on the oO TOS PER OS CNS Ol MERWETS OF the 
expensive and lengthy development of com community and thereby unwittingly contrib 
. ‘ . ‘ utes the spre: f » disease: . 
plex techniques. Recent experiences of the , ad - pread of the disease; more 

° . ° . rarely : avic: Ps . , . v7 
authors have emphasized this impression wer BOS tage uly, in epidemic results, 
. ° ° Sever: ac “< . » s » > 
with respect to a comparatively new disease », sche il rat o08 pa to the average 
; A . Mysician ss attitude, : S *‘patitis 
among those considered to be communicable Auda ‘ Infectious hepatitis, 
‘un fortions hepatitis. The purpose of this despite its appropriate name, does not pro 

; : ; voke the concern that it warrants. U 

paper is to add an important viral disease to os ‘ntl 
very recently, even teaching institutions 

Accepted for publication Jan. 29, 1957 
Preventive Medicine Officer (Major Peczenik) 
and Assistant Preventive Medicine Officer (Capt 


Duttweiler), Office of the Chief Surgeon, Hq., Often it has been easy to become accustomed 


questioned its degree of infectiousness and 


the need for isolation of hepatitis patients 


U. S. Forces in Austria to the usual incidence of the disease and 
’rese ‘sses: Chief, Preventive Medicine sie 
Present addr ( hie f, Preventive edicin become little alarmed when a “few more 

Service, Fort Jackson, S. C. (Major Peczenik), 

and The Johns Hopkins University, Baltimore 


(Capt. Duttweiler ) 


than usual” cases appear. Because of the 


relatively long incubation, period, hepatitis 
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A 


cases secondary to one under treatment often 
do not, to the casual observer, appear to be 
related; a smouldering epidemic, propa 
gated by person-to-person spread, frequently 
remains undetected unless a thorough in 
vestigation is made. Insufficient attention 
has been given in professional publications, 
and even less in media that reach the layman, 
to the long, expensive period of hospitaliza 
tion and convalescence for each case of in 
and the not-infrequent 


fectious hepatitis 


residual liver damage. Consequently, when 
a case of infectious hepatitis appears, thos 
responsible for medical care do not receive 
the 
would when a case of poliomyelitis occurs, 


| Ale 


suc h 


“pressure” from the public that they 
to cite a commonly occurring example 
admitted that 


a proble m 


it or not, it must be 


“pressure” centers attention on 


which, with infectious hepatitis, requires 


prompt, thorough investigation followed by 
sound action 

The outbreak described here will illustrat 
and emphasize the fact that infectious 
hepatitis is a highly infectious disease de 
manding careful treatment and manage 
ment in the hospital, together with adequate 
epidemiologic investigation and subsequent 
additional are to be 


cases 


“follow-up” if 
prevented We do not propose to present a 


classical epidemiologic study of an = in 
However, we will 


that 


fectious-disease outbreak 


attempt to outline a chain of events 


led to the occurrence of a substantial num 
ber of cases and will give special emphasis 
to failures in the institution of accepted 
Though it is painful 


belief 


protective measures 


to admit mistakes, it is our sincere 
that 
from the recognition of 
omissions that, like 


should be talked about 


considerable benefit is to be gained 


past errors and 


and the weather, it 


TABLE 1 
1953, 


1, ARCHIVES OF INTERNAL MEDICINI 


Investigation of Outbreak 


It serves no purpose to identify the locale 
or hospital involved. The population served 
by the hospital consisted of approximately 
2600 persons, including military personnel, 
The 


number of cases of infectious hepatitis for 


dependents, and civilian employees. 


the years 1953-1955 is shown by month in 
Table 1. 
“normal” incidence, i. @., 
1954, the 
spread, perhaps through contact with un 


It is generally thought that the 
that of 


person-to-person 


1953 and 
was result of 
recognized cases. 

The outbreak occurred during the four 
months April-July, 1955. Unfortunately, we 


able 


were to undertake only a limited in 
vestigation of the outbreak at the scene after 
it had subsided. The investigation was con 
ducted in September, 1955, and consisted of 
the study of the 
detailed 


they 


clinical records of the 


and questioning of — the 


CASES 


patients if were adult or older 
children ; in cases of young children, one o1 
both parents were interviewed. A_ specially 
designed questionnaire was personally com 
pleted by us on every case. However, pre 
liminary review of routine reports for each 
admitted case of infectious hepatitis, to 
gether with study of daily hospital admission 
and disposition reports, had yielded con 
siderable pertinent information. Especially 
noted was the large proportion of cases in 
individual families (Family “A,” five cases 


among seven members; Family “B,” three 
cases among four members) and the numbe1 
addition, it 
had 


hospitalized for minor surgical conditions 


of cases in children. In was 


discovered that two cases who been 


together with an acute case of hepatitis on 


an open ward showed symptoms of the dis 


Cases of Infectious Hepatitis in the Outbreak Area in the Years 
1954, and 1955 * 


Oct. Total 


Year Jan Feb. March April May June July Aug Sept 


1953 2 0 2 0 1 0 l l 0 10 
1944 1 l 1 l l l 0 l l : 0 10 
1955 0 0 l s 3 3 6 0 0 : 0 24 


*This table is based on date of admission to treatment, in accordance with military morbidity reporting procedures. Table 2 and 
the Figure are based on date of onset of symptoms. For this reason, the reader will not be able to reconcile from these sources the 
number of cases for certain months 
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OUTBREAK OF INFECTIOUS HEPATITIS 
ease approximately one month after admis 
sion to this ward. 

Investigation of the affected installation 
produced the total number of confirmed 
cases of infectious hepatitis during the 
period March 1-July 31, tabulated in Table 
2. Of the total of 20 cases considered in 
connection with this outbreak (Case 1, the 
only other case since the beginning of the 
year, is not included but is shown in Table 
2 and the Figure for completeness), 14 were 
found to have at least suspicious epidemio- 


this line and produced as incidental informa 


tion that a female attendant in the school 


cafeteria utilized by these cases had been 


treated for general malaise and vague ab- 
dominal complaints since early March, 1955. 


She had not received an intensive gastro 
intestinal work-up, and no definite diagnosis 
had been made. Unfortunately, at the time 
of the investigation, this certainly suspicious 
person was no longer available. Therefore, 
it could only be assumed that the initial four 


cases had acquired the infection in a com 


ntirely circumstantial evi 
the 


logic connection. Of the remaining six cases, mon manner. 


two (Cases 19 and 20) were found to have handler as 


dence pointed to a food 
possible source of these initial cases 


acquired the infection outside the area of the 
A study of the distribution of dates of 


(Case 7) found to 


contact of a 


outbreak and one was 
onset of symptoms for the remaining cases 
and the 


with the initial cases, together 


have been a close chronic 
hepatitis case; finally, three (Cases 6, 14, 
18) were 


nection with other cases but had probably 


obvious familial contact of some 


othe 
evidence of contact with these cases, led to 
Cases 8-13, 15-17, 


21 were linked by person-to-person contact 


found to have no credible con with 


acquired the infection within the area of the the conclusion that and 


installation. 
As shown in Table 2, the first four con 


nected cases (Cases 2, 3, 4, 5) were school 


to the initial four cases of this outbreak 


Factors Contributing to 
Spread of the Disease 


age children, with dates of onset within a 
10-day period. It seemed distinctly possible 
that all four initial cases had been exposed 
to a common source of infection, possibly at One of the outstanding aspects of the 
( Cases 
the 
out 


outbreak is the fact that four cases 


environment, perhaps an infected food hand- 2, 3, 8, 18) 


ler. The investigation was pursued along hospital and were treated merely as 


their school through some breakdown in the 


were never admitted to 


Individual Cases of Infectious Hepatitis in the Outbreak Area 
March 1-July 31, 1955 


TABLE 2 


Effective 
Hosp 
Period, 
Dayst 


Convales 
cent 
Le ive, 
Days 


Admission Disch 


to Hosp 


Date 
of Onset 


Case 
imilies 


March 22 Aprils 0 17 
Never 0 
Never 0 
April 7 April 16 9 
April 9 April 29 

April 13 May 28 

April 13 May 28 

Never 


March 15 
March 25 
April 1 
April 2 
April 3 
April 8 
April 10 
April 11 
April 20 
April 30 
May 1 
May 12 
June 2 
June 8 
June 19 
June 29 
July 5 
July 10 
July 11 
J July 15 
B ) July 16 


May 20 
June 2 
May }1 
June 17 
July 16 
June 30 
Aug. 5 
July 8 


Aug. 13 
Aug. 11 
of 


July 2 


* All cases of Caucasian race 
tTotal period of hospitalization less convalescent leave, which was granted immediately prior to discharge 


Peczenitk—Duttweiler 





A 
patients, not without serious results. Cases 
2 and 3, who were allowed to remain in their 
home during a period of presumably great 
est communicability, undoubtedly infected 


and 11. The 


inept handling of these cases may be at 


their parents, Cases 10 
tributed to inadequate diagnostic procedure, 
coupled with a failure on the part of the 
examining medical officer to realize the 
possible effects of faulty diagnosis or im 
proper management. As an example, Case 
2, when first seen in Outpatient Service on 
April 12, “appeared somewhat icteric” with 
not other objective findings. The reported 
laboratory findings at this date 
follows: thymol turbidity, 10 units; cephalin 
(48 


were as 


flocculation, 2+ (24 hours), 34 


hours); and serum bilirubin (presumably 


total), 2.3 mg.-per 100 cc. One week later 


the patient was again examined, was found 


“entirely negative,” and was cleared 


It is significant that 


to be 
for return to school 
clearance was granted without further lab 


oratory tests. Though the final diagnosis 


in this case was infectious hepatitis, no ap 
were given to eithes 


parent considerations 


infectiousness or control measures, and a 
possibly still-infectious case was allowed to 
return to normal activities solely because he 
was asymptomatic 

Closely associated with the failure to ad 
mit cases of infectious hepatitis to the hos 
pital were the unusually short effective 
periods of hospitalization for other cases, 


‘| able 


distinetly possible that Case 


2 It appeared 
21 had acquired 


with his 


as can be seen in 


the infection through contact 
brother, Case 16, who had been hospitalized 
only eight days. Again, the patient had been 
cleared solely on the basis of disappearance 
of symptoms, without appropriate liver 
function testing. It also appeared likely that 
Case 12, 


had fairly intimate contact with many school 


who was a school-bus monitor and 


children, had been infected through contact 
with one or several of the cases who either 
had not been hospitalized or had been dis 
charged after short hospitalization. 

that in at least one case 


It was found 


(Case 10), management within the hospital 
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apparently contributed to the spread of the 
Case 10 


hospitalized in ‘‘semi-isolation” in a portion 


infection to other patients. was 


of a large open male ward with practically 


nonexistent isolation facilities. No aseptic 


nursing technique was practiced; bedpan 
sterilization was poor; the patient and at 
tendants had apparently received no instruc 
tion in such as 


necessary precautions, 


thorough handwashing or other personal 


hygiene measures, to prevent spread of the 
disease. Capps et al.4 have shown how 
deficient nursing procedures had caused an 
outbreak of infectious hepatitis among 
student nurses in an infants’ orphanage and 
enforcing aseptic nursing technique 
This fail 


ure in nursing technique was considered 


how 
alone had abolished the outbreak. 


sufficient evidence to account for Cases 13 


and 15 as cases of cross infection who were 
concurrently present in this ward and were 


cared for by the same attendants; theit 


dates of onset were 26-30 days and 36-47 
days, respectively, after their first stays in 


the ward. It is particularly tragic that 


Case 13, before his readmission to the hos 


pital, probably infected his son, Case 16, 


who in turn infected his brother, Case 21, as 


cited above. Case 13 was the probable 
source of Case 17, who were close unit 


contacts 
The 


shown graphically in the Figure. The solid 


probable “chain of infection” is 


lines connecting individual cases indicat 


personal contact where the available epi 
demiologic evidence clearly incriminated this 
manner of spread. The dashed lines indicat 
the 


sO conclusive. 


available evidence 
The notations Hs 


and //,; indicate the periods when Cases 


such contact where 


was not 


13 and 15 were hospitalized for other con 


ditions together with Case 10. 


Comment 


tach case of hepatitis, when first seen at 
the hospital, had been interviewed to detet 
mine names of contacts in order to complete 
a routine report (Individual Epidemiological 
required in this military 


Case History ) 
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theater for each case of certain communica 


ble diseases. However, no further epi 


demiologic effort was attempted by th 


hospital staff, nor action taken on 


the 


Was any 


the basis of available information to 


prevent spread of the disease. There was in 
effect at the time of this outbreak a policy 
that all intimate contacts of cases of infec 
tious hepatitis receive a prophylactic injec 
tion of 3 ce. of immune serum globulin 
This practice had proven to be effective in 
preventing secondary cases among intimate 


contacts of cases and has generally been 
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SCHEME OF PROBABLE SPREAD OF INFECTION 


COMMON GOURCE 
- Pee kat BOB 


LEGEND 
2 ae SPORADIC CASES 


oe COMMECTED CASES 
ey PREVENTABLE CASES 


Lud Sin Soomeee 


adopted as a control measure in outbreak 


involving orphanages, schools, and other in 
stitutions ® and military organizations.” The 
increased risk of contracting the disease for 


members of the household of t primary 


vice need 
this 


case is well known‘ and is also « 


by the number of familial cases in 
outbreak and by the mode of spread within 
and 2] 
vdministra 


dome Phe 


authors are convinced that prompt admini 


the family units, ¢. g., Cases 13, 16 
Despite strong indication for the 
tion of y-globulin, this was not 


tration of globulin would have prevented 


10) 





A 


most of the secondary cases, especially those 
in the afflicted at the 
Figure shows plainly that if Case 10 had 


families. A glance 
been prevented by the use of globulin, Cases 
13, 15, 16, 17, and 21 most probably would 
If intimate contacts of 
2.5). 


never have occurred. 
the first 
two of which were never hospitalized, would 


four outbreak cases (Cases 


have received prophylactic y-globulin ad 


ministration, the possibility existed that the 
chain of spread could have been interrupted 
and that all or at last some of the subsequent 
connected could have been 


Cases 


eight 
avoided, Adequate clinical investigation of 
the 


could possibly have precluded the entire out 


suspected school cafeteria attendant 


break. Cases which were judged to have 


been preventable are indicated as such in 
the Figure, 

As has already been stated, the treatment 
as outpatients of some cases, and the short 


ap 
peared to contribute to the spread of the 


periods of hospitalization for others, 
disease. It should be pointed out here that 
Army that 


hepatitis patients remain infectious for a 


current policy ® presumes 
period of approximately four weeks from 
the date of of the 
interest of successful therapy of the in 


onset symptoms, In 
dividual case it is generally recognized that 
restriction of undue activity or exertion is 
necessary as long as acute symptoms persist 
lhus it appears that a period of four weeks 
hospitalization (without “convalescent 
leave”) is desirable to protect the patient 
Regardless of length of 
be 


based on disappearance of symptoms alone, 


and his contacts. 


hospitalization, discharge should not 
but on a criteria of sufficiently improved 
liver function as indicated by sulfobromo 
phthalein (Bromsulphalein) retention, serum 
reliable liver function 
of criteria 


the of 


infectious but asymptomatic patients from 


bilirubin, and other 
will 
still 


determinations. Use such 


effectively decrease number 
returning to their normal activities, possibly 
with results such as those described. 

It is important to realize that hospital 


acquired infections are not a thing of the 
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past, abolished by the work of Semmelweis 


and Lister in the last century, but that they 
still constitute a very real problem in operat 
ing medical 
surgical wards.” Though factual reports in 


rooms,® nurseries,® and and 
the literature on this topic, especially in this 
country, are scarce, they are, as Cruick 


‘ 


shank !! reminded, “comparable to the visi 
ble part of an iceberg, much more remaining 
it 
that much more diligent attention should be 


undisclosed.” Therefore, would appear 


given to the purportedly well-understood 
management of infections in the hospital. 
Colebrook! proposes that larger hospitals 
“infection control officer’”—a 


appoint an 


sort of house epidemiologist—who would 
investigate any instance of hospital infection 
that came to his notice and who would at 
tempt to determine its possible cause and 
recommend corrective measures. Each year 
he would prepare a factual and impartial 
report upon the hospital’s success or failure 
in avoiding cross infections and recommend 
any reforms he believed to be necessary. 
This proposal may well be worth considera 
tion in smaller hospitals where cross infec 
tions have been a problem in the past, as 
well as in all larger institutions. 


We hope to have shown by the example 
of this minor outbreak of infectious hepatitis 
that the be 


treated accepted 


hepatitis must 
the 


methods of infectious disease management 


patient with 


in accordance with 
if others, both within and without the hos 
We 


hope that the emphasis given in this report 


pital, are to remain unaffected. also 
to failures rather than accomplishments will 
stimulate future inquiry in that direction, 
which may eventually produce a solution to 


this grave hospital dilemma. 


Summary 


A small outbreak of infectious hepatitis 


is described. The available evidence indi 
cates that the outbreak was propagated by 
person-to-person spread facilitated by fail 
ure of the medical auorities to apply ac 


of 


measures are discussed insofar as 


cepted methods control. Appropriate 


control 
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they apply to the specific situation, including 
the adequate utilization of laboratory pro 


cedures as criteria for diagnosis and re 


covery, the necessity for hospitalization of 


all cases under proper isolation management 
for an adequate period of time, and the 
prompt use of immune serum globulin for 
the prevention of secondary cases. A scheme 
is evolved of the probable spread of the in 
fection, and the possible effectiveness of 
accepted but not implemented control meas 
ures in preventing most, or at least part, 
of the cases is hypothesized. 

Chief, Preventive Medicine 
Jackson, S. C 


Service, Fort 
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A Preventable Outbreak of Poliomyelitis 


MAJOR ALOIS PECZENIK (MC) and CAPT. DAVID W. 


Introduction 


Poliomyelitis was not a serious problem 
ae eek 


Austria) as 4a 


during the 10-year existence of | 


(United States lorces in 
small military theater in the heart of [eu 
rope. Incidence in both military and de 
pendent populations was always sporadic, 
with the exception of an outbreak during 
the summer of 1951, when 20 cases wer 
reported in children of the American com 
Austria, the command’s 


munity at Salzburg, 


largest station. Previous incidence of the 
disease in the area of the outbreak described 
here was low, with an average of three cases 
recognized annually during the years 1950 
1954 
in school-age children, were mildly paralytic 
left there 


rCw 


The majority of these cases occurred 


and rarely residuals. However, 


also were a cases in young military 
personnel 

The primary purpose of this paper ts not 
an orthodox epidemiological treatise on a 
very minor outbreak, but a frank discus 
sion and analysis of possible mistakes in the 
epidemiologic approach to and medical man 
agement of the initial or “herald case.’ W 


H. Itrost 


American reprint of John Snow’s classi 


wrote in the introduction to the 


is something 


*}: pidemiology 
its established 


On ¢ hol ra 


more than the total of facts 


It includes their orderly arrangement into 


chains of inference which extend more o1 
less beyond the bounds of direct observa 


tion.” It is hoped that the inferences mace 
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in this paper have not gone too far beyond 


these bounds, 


The outbreak area had one of the com 
mand’s finest posts and good living condi 
tions. Troops were stationed at a camp in 
permanent barracks erected by the German 


Wehrmacht. 


housed in six different housing areas of 


Dependent families were 


permanent construction, each in a different 
10 miles 


Environmental conditions in the 


direction and about distant from 
the camp. 
entire area were always very favorable and 
well supervised, 

he unusual interest that this small out 
break generated in the command may be 
attributed to the intensified poliomyelitis 
consciousness in general and in particular to 
the “Salk that 


The impending 


Vaccine” controversy was 


in progress at the time 
phase-out of the theater due to the signing 
of the Austrian State Treaty may have a 
centuated already existing fears. Some of the 
actions, the attempted mass administration 
for example, 


thei 


of immune serum globulin 


were taken under pressure and for 


psychological impact rather than for any 


expected benefits. 


Description of the Outbreak 


rhere were eight cases of suspected polio 
myelitis from the outbreak area hospitalized 
during the period May 11 to June 17, 1955 
Only five of these cases could be confirmed 
clinically or by laboratory procedures as 
poliomyelitis. Ages of the cases ranged from 
2 to 7 years; four were paralytic, of which 


one was of the bulbospinal type; one was 
features of 


Tabl 


iccording to dates of onset of symptoms 


nonparalytic. Epidemiological 


these cases are summarized in the 
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Poliomyelitis Cases in the Outbreak Area—United States Forces in Austria, 
May-June, 1955 


Date of Onset 
Age of Symptoms 


6% April 29 


May 10 May ll 


May 23 
June 8 


June 9 
June 17 


May 29 
May 31 
June 14 


*Missed initial case 


Initial Epidemiologic Investigation 


All cases were initially investigated by an 
Health Nurse, 


“Individual Epidemiological Case History” 


Army who completed an 
routinely required in this theater on certain 
infectious diseases and an additional ques 
tionnaire especially designed by her for 
these cases. This investigation revealed that 
two of the six 


the cases had occurred in 


housing areas; that all quarters were neat 
and well maintained and revealed no obvious 
sanitary deficiencies, and further, that one 
case (Case 2) may have been exposed to a 
case of poliomyelitis while hospitalized at 
the local hospital for a tonsillectomy and 
adenoidectomy. This latter morsel of epi 


demiological information was somewhat 
obscured by other aspects of the situation 
and was not further pursued. It was the 
consensus of all concerned at that time that 
the outbreak was not of alarming propor 


tions, 
Control Measures 


Poliomyelitis globulin was offered on a 
1955) to all 


pregnant women and to children aged 1-16 


voluntary basis (May-June 


years, in a dosage of 0.2 ce. per pound of 
body weight. The globulin was given with 


the understanding that “it will do no harm 


and may do some good Instructions for 
accepted and practicable control measures 
were emphasized and widely disseminated 
through bulletins and radio; no measures 
that 
normal living routine or contribute to added 


were included would interfere with 


hysteria. Approximately 12% of the de 


pendents eligible for poliomyelitis globulin 
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Date of Hospitalization Area 


T&A May 6-13; polio none 


T&A May 4-7; polio May 25 


Housing 
Poliomyelitis Type Contacts 


Paralytic, spinal (left leg 1,2 


Paralytic, spinal (neck, both 
legs) 

Paralytic, bulbospinal (swal- 
lowing, neck, right leg) 

Paralytic, spinal (left leg) 

Nonparalytic 

Paralytic, spinal (both legs) 


themselves of the 


1955, 


administration availed 


offer during June 24-28, receiving 


an average dose of 10.5 cc 


Epidemiologic Follow-Up 
This 


by the 


was further investigated 
Medicine Officer of the 


command, in that all available epidemiologic 


outbreak 
Preventive 


data and medical records were reviewed, and 
the clinical aspects of these cases were dis 
cussed with the attending physicians 
i pidemiologic investigation was directed to 
ward the objective of determining any pos 


following features could eventually be ascet 


sible connection between the cases. 
tained. 

1 A 
nized 
local U. S. 


lectomy and adenoidectomy on May 6 and 


sister (Case 1) of the first recog 
case (Case 1) was admitted to the 


Army Hospital for a_ tonsil 
discharged following completion of this pro 
cedure, on May 13. (The practice in this 
theater to discontinue elective surgical pro 
cedures in children between June 1 and 
Oct. 31, caused a relatively large number of 
hospitalizations for tonsillectomies and 
adenoidectomies during the month of May. ) 
Her brother with 
clinical signs of the disease on May 11. At 


(Case 1) was admitted 
that time the attending physician, aware of 
the familial connection, discovered that the 
girl (Case 1) who had already had the tonsil 
lectomy and adenoidectomy done, showed a 
slight limp. Upon questioning the parents, 


he evoked a typical history of mild paralytic 


poliomyelitis, seven days prior to admission, 


with gastrointestinal symptoms, headache, 


sore throat, slight fever, and even some 
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CASE 1 
ONSET : 
10 MAY 55 


p—— FAMILIAL 
CONTACT 




















HOSPITAL CONTACT 
6-7 MAY 55 





CASE 2 
ONSET: 


23 MAY 55 











ITACTS 























CASE 3 
ONSET: 
29 MAY 55 





CASE 5 
ONSET s 


U, JUN 55 


























Scheme of probable case transmission 


weakness of the left leg. Therefore, this 
child who did not manifest sufficiently sever 
that led to 


attention and recognition of the true illness, 


symptoms would have medical 


may be presumed to have been the first cas 
in that family, 
2. The 


probably 


recognized case (Case 1) 
the 


a familial contact 


first 


contracted disease from 


sister (Case I) as 
3. The 


hospitalized for a tonsillectomy and adenoi 


second overt case, Case 2, was 


dectomy during the period May 4-7 at the 
U. S. Army Hospital and had been in a bed 
This case 


adjoining Case I for two days. 
too, was possibly a secondary case of Case I, 
who was apparently infectious at the time 
of her operation 

4, All 


cases (Cases 3, 4, 


three subsequently hospitalized 


and 5) were found to bi 
The impression 


close contacts of Case 2. 


that they acquired the disease through con 


110 


indicates missed initial « 


Asterisk 


tact with that child is strengthened by the 
dates of onset of their symptoms 

In summary, the probable mechanism of 
this outbreak, 


Figure, may be 


transmission involved in 
shown graphically in_ the 
postulated as follows: Case I, the unrecog 
nized or missed poliomyelitis case, infected 
and infected 


the of 


her brother (Case 1) at home, 


) 


z) at time 


her bed neighbor (Case 


her hospitalization for tonsillectomy and 
adenoidectomy. Case 2 in turn caused three 


additional infections among her playmates 


Comment 


When the physician attending Case | 
recognized in her a missed case of paralytic 
poliomyelitis, he recommended 14 days quar 
antine for all seven children exposed to that 
child on the same ward. Though “quaran 
tine” of large groups is impractical and of 
dubious value, its enforcement in this spe- 
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cific situation would have been absolutely 
sound, If quarantine was considered as a too 
stringent measure, some modification of this 
method could have been implemented, such 
as daily medical check ups (at home by the 
visiting health j 
these children’s activities. Such a procedure 


nurse) and restriction ot 
could have broken the chain of spread and 


could possibly have prevented the three 
secondary cases that may be traced directly 
to Case 2, a patient from this ward. Further 
more, prophylactic poliomyelitis globulin ad 
ministration was not promptly given to the 
exposed seven children on the children’s 
ward, though prophylactic administration of 
the globulin to selected intimate contacts was 
in accord with up-to-date preventive pra 
tice at that time and was a requirement in 
this theater is admitted that the 


protective capacity of the globulin may have 


Though 1 


been controversial, its use appeared better 
indicated at the time of the unhappy dis 
covery that a missed poliomyelitis case had 
been hospitalized on an open children’s ward 
with tonsillectomy and 


together seven 


adenoidectomy cases (Case 2, the child in 
this group, was actually the only case in the 
outbreak who developed paralysis of the 
bulbospinal type) than six weeks later as an 
abortive 


attempt at mass prophylaxis. If 


the poliomyelitis globulin contained any pro 
tective qualities, it may have been effective 


in Case 2. 


who would have received it in 
the earliest stage of the incubation period 
In that event the possibility existed that all 
cases, with exception of Case 1, who already 
had been hospitalized with the acute disease, 


could have been prevented, 

A recent editorial in The Journal of the 
American Medical Association, entitled “In 
fections Occurring in the Hospital,’! re 
vived the interest in hospital cross infections 


It discussed the work of Colebrook,? who 


introduced his survey of hospital acquired 
infections with these words 
We are so accustomed to think of the conquest 


over infectious disease during the past 100 year 


as a wonderful triumph (as indeed it is) that we 


are apt to forget that that triumph has all too 


often been tinged with tragedy. Our hospital 


Duttweiler 


Peczentkh 


the workshops which have enabled us to achieve 


the triumph—have also, unfortunately, been the 


places in which grievous harm has frequently been 
many people. Patients admitted 
often one that was not a threat 
cleft 


contracted 


done to a great 
for one complaint 
palate, a hernia, or a 


to life, perhaps a 


intectious dis 
hat is my 


pregnancy—have some 
ease, and quite otten have died or it 
rather melancholy theme 

In view of the critical reappraisal that 
hospital management of infectious disease 


cases is currently undergoing, the authors 
have decided to present this outbreak, despite 
some of its preventive 


to the 


the obsolescence of 
features, as 
scarce literature on this ‘melancholy theme.” 
stall 


an added contribution 


If the “infection control officer’’—a 


member with epidemiologic qualifications 

proposed by Colebrook! for some hospitals 
at least, would have been on duty in the 
hospital under discussion, the significance of 
the missed poliomyelitis case (Case I) on 
been recog 


the children’s ward would have 


nized, and sound preventive procedures 


could have been promptly instituted 


Summary and Conclusions 


A small outbreak of poliomyelitis, which 
included five paralytic cases including one of 
the bulbospinal type and one nonparalytu 


case in children aged 2-7 years, in an ovet 


seas military community is de scribed 


The mechanism likely to have been in 


volved in this outbreak is hypothesized, 


suggesting propagation by person-to-person 
spread and implicating a hospital in_ the 
transmission of the disease 

Medical follow up from the time of dis 
covery of the children exposed to a missed 
case of poliomyelitis on the ward could have 
detection of a new case, 


led to the early 


which probably has been the soures ot 


infection for three more children 


Timely administration of poliomyelitis 


globulin to these children could possibly 
have prevented or modified all or some of 
the subsequent cases 

The present reappraisal of the Importance 
of infections acquired in the hospital 
through improper management is discussed 


in connection with this outbreak 
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Case Reports 


A Plethysmographic Study of the Toe of a Patient 


with Ainhum 


GEORGE E. BURCH, M.D., and ALFRED R. HALE, Ph.D., New Orleans 


Although many papers have been pub 
lished on ainhum, none has been found that 
included plethysmographic studies of an in 
volved toe. The present report concerns a 
at the Charity Hospital with ad 
left fifth The 


plethysmogram of this patient was compati 


patient 
vanced ainhum of the toe. 
ble with a relatively high rate of blood flow 


despite pronounced pedunculation proxi 


mally, a feature confirmed by detailed 


histologic study following surgical removal 


The Disease 


Ainhum, a term derived from an African 
word meaning “to saw,” was first described 
by Clarke,' in 1860, before the I pidemio 
DaSilva 


Lima * recognized this disease in the West 
£ 


logical Association of London. 


ern Hemisphere in 1867, Since then, over 


200 cases have been reported up to 1944, 
United 


isolated 


about 45 of which were from the 


States.” There have been many 
reports, a number from Louisiana described 
in 18884 and 1889,° as well as from other 
parts of this country. 

The 


ayun 


variously called 
(Hindu), 
guijila or quigila (a clinical state found with 


disease has been 


(Yorubus), sukha, pakla 


leprosy and confused with ainhum), gafeira 
( Portuguese ), and fadiditi (Island of Nossi 
Be, near Madagascar ).® Initially, it was con 
2, 1956 


Health Service 
Kalamazoo, 


Submitted for publication Aug 

Aided by grants from the Public 
(H143) and the 
Mich 

From the 
School of 


Upjohn Company, 


Department of Medicine, Tulane 
University Medicine and Charity Hos 


pital of Louisiana 


sidered to be peculiar to the Negro, but it 
has since been described occasionally in 
peoples of other races, including Russians, 


Indians, and Chinese 


Etiology 


Opinions concerning the etiology of this 


disease have varied considerably and have 


influenced many of its names. Dactylolysis 


spontanea has been considered an appro 
priate term because of the tendency for the 
digit to become amputated spontaneously 

that 


leprosy 


factors have 


proved ) ee injuries to the toes by chigoes 


Among the etiologic 
been considered are (dis 
(Tunga penetrans), (3) trophoneurosis, (4) 
localized scleroderma, (5) congenital spon 
taneous amputation, (6) heredity, (7) con 
(8) syphilis, (9) 
wearing of toe rings, and (10) 


None of these has ever been fully estab 


stricting fibrous tissue, 
infection 


lished, and the early pathogenesis of ainhum 
still 
have had ideas concerning their disease ; for 


remains unknown, Patients themselves 
example, a Negro woman thought she had 


been ‘“hoodooed,” 7 


Clinical Manifestations 


The disease usually begins in a person 
who has had no previous difficulty with his 
toes. No case of congenital ainhum has been 
found. Patients vary in age, onset occurring 
in children as well as in elderly people. In 
volvement is usually unilateral and confined 
to the fifth toe but occasionally affects one 
of the other toes. lingers have been said to 
cases, but it is 


have been involved in rare 
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A 


not certain that this represents the same 
disease. 

There is usually a history of trauma to 
the toe, produced by a farm animal stepping 
on the part, by carrying heavy burdens, or 
by injury from rocks or other objects while 
the patient was walking barefoot or in old 
shoes. The initial injury, which is usually 
on the plantar surface of the little toe in 
one of the flexion furrows, produces varied 
symptoms. At times, patients have had only 
itching of the toe, which they called “ground 
itch.” 


without 


Usually, a small papule, with or 


vesicular formation and ulceration, 
trauma 


forms in the region of initial 


Secondary infection is usually chronic. Sub 
sequently, an indolent ulcer develops, asso 


ciated with a putrid odor and a deepening 


sulcus, which marks the ulcera 


tion. As 


be comes 


region ot 


the disease the bone 


progresses 


absorbed, resulting in a_ loosely 


attache d, pedun ulated distal to 


the 


appendage 


sulcus that can be moved in any dire 


tion. Apparently, if the toe is not reinjured, 
twisted, or otherwise traumatized, it remains 
However, « heavy 


asymptomatt irrying 


working on rough terrain, striking 


tight 


weights, 
on objects, oO! shoe S 


the 


the toe wearing 


and produces 

This 
the 
himself amputate his toe in an effort to ob 
relief \t 


terminal 


traumatizes appendage 


Some 


severe and excruciating pain 


times so excruciating that patient will 


tain times, gangrene of | the 


portion accompanies spontaneous 
amputation 

\inhum appears to be a sharply localized 
all patients reported have been free 


\ chronic, 
last 


disease 
from constitutional disturbances 
slowly progressive disease, it may 
several years before amputation of the toc 
becomes necessary. Apparently, the rate of 


the 
degree of local trauma 


progress of disease depends upon the 

Unfortunately, in most instances ainhum 
toes have been studied clinically only when 
they have produced symptoms or when the 
dif 
ferential diagnosis is not difficult, the chat 


patient has sought medical care. The 


acteristic sulcus and sharp localization to 


the toe distinguishing ainhum from Ray 
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naud’s disease, leprosy, paronychia, or any 
Neu 


rologic disturbances are easily excluded by 


of the peripheral vascular diseases. 


the essentially normal sensation in the toe 
it is usually warm, unless traumatized, in 
flamed, or gangrenous. Trauma may vary 
from infection to physical injury, which may 
cause exacerbation of the disease 

Prognosis for life has always been good 
\mputation of the toe apparently results in 
complete relief of the patient’s discomfort 
with no subsequent circulatory or consti 
tutional disturbances related to this diseas« 
\n occasional patient has had involvement of 


i second toe. 


Pathology 


In general, observers are in agreement 
concerning the characteristic pathologic find 
ings of ainhum. Probably the first adequate 
description appeared in Duhring’s report.* 


studied by H Wile, had 


become spontaneously amputated and, on 


His specimen, 


external examination, revealed a “‘coil” of 
horny material wrapped around the pedicled 
This 
mented in later literature, being specifically 
ly les? Puse \ 10 Babler,?! 


Sutton 


remnant observation is well docu 
referred to by 
Weinstein,!? and, more recently, by 
and Sutton!® and Alldredge i The 
the present 
that of all the 


tioned investigators except Alldredge, 


obset Va 


t110Nn recorded in report iS in 


agreement with aforemen 
who 
constricting 


described this “ring” as a dense, 


ring of connective tissue covered by a layer 
of epidermis 

lor the most part, detailed descriptions 
of the microscopic anatomy of ainhum have 
been confined largely to the distal area of the 
toe. The lesion is characterized by increased 


thickness of the epidermis adjacent to th 


pedicled area, where the papillary bodies and 


adjacent blood vessels are elongated, dilated 
cells Pe 
Pathologic changes deep to the epidermis of 
the distal 
pending upon the degree of pedunculation 


2,8,16-18 


and infiltrated with ‘round 


toe are variously described, ce 


‘ 


described perivascular infiltration 


blood 


Duhring 


of dermal vessels and distention of 


100, Ju 195; 
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digital lymphatic vessels. Sweat glands were 
atrophic, and there was evidence of chronic 


9 


inflammation. Eyles * described hyperplasia 


of dermal connective tissue, which he be 


lieved was caused by chronic inflammation, 


and Weinstein '* noted increased subcutan 
eous tissue at the expense of the soft parts 
and a rarefying periosteal osteitis involving 
the middle phalanx. Alldredge ' described 
of obliterative endarteritis, 


Sutton Sutton 1% 


the presence 


whereas and reported 
pathologic changes of smaller degree, bor 
dering on the normal. 


There 


about the pathogenesis of this condition. No 


seems to be much less agreement 
single study has described a graded series of 
specimens obtained during various phases 
of the disease. It has been postulated that 
pressure, as might be caused by a “constrict 
ing ring of dense fibrous connective tissue,” 
produces the pedicle.244 9 Unna!® at 
tributed the primary defect to annular de 
generation of the skin, a sort of ring-formed 
scleroderma with callous formation leading 


to secondary stagnatory necrosis. Pusey," 


considering the susceptibility of the Negro 
race to keloid formation, concluded that the 
pedicle is caused by a ring of fibrous tissue 
epidermis 


covered by a thickened, horny 


\ccording to [yles,® the initial lesion is in 
the epidermis and consists in an increase in 
the horny layer with downgrowth of the 


interpapillary rete pegs. 
Report of Case 
\ 23-year-old Negro man, admitted to Charit 


March 28, 1955, had left 


glass at the age of 12 


Hospital on cut his 


hith toe on a piece ol 


years deep laceration became 


“old folks” 


The infection lasted seven to eight months 


This appare ntly 


infected and was treated by rem 
dies 
and caused the young boy to limp a great deal 
He was not particularly aware of his toes and 
leet this but did become con 
Phe 
had 


had fre 


accident 


the 


prior to 
initial injury 
patient had played football as a child 
toes He 


scious of them after 
and 
difficulty with his 
struck the 


but 


had no 


quently affected toe before thi 


injury had experienced no discomfort be 


yond what would be expected when any normal 


oe is traumatized during a football came 
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After the wound healed, a short, shallow 


fissure was noticed on the plantar aspect of the 
little toe at 
interphalangeal articulation. The patient did not 
ever having a toenail on the 
injury, the skin on the 


well as the 


about the region of the terminal 


remember involved 


toe After the dorsal, 


medial, and lateral, as plantar, sur 


faces of the toe had the 


(Fig. 1). He 


bottom of his toc 


character ot plantar 


skin was of the opinion that “the 


was on the top.” Over the 
with the 


kin cle 


Ove th on 


ars, a keratinous-like encrustation, 


appearance ot desiccated, inspissated 
veloped in the sulcus or gre 


hich he routinely scraped out 


and 


been di 


affected toe had normal tactile 


and had 


any other 


, ' 
knite Phi 


thermal ensitivit) never 
undergone 


cribed No 


crises, uch a Aare a 


colored or yur 


that cle syncopal ol 
ociated 

been observed 

had worked in a dai 


2 ye befor 


ontracted “grouns h.” Subsequently hie 


phe nomenon, had 


Ihe patient 


1 ! 
ears, and about adm bon 


ileu eemed to deeper on the medial 


d lateral a pect until it 
encircled the 


work 


admis 


smpletely 


been 


unable to 


before 


montl 


ard made 


became 


One brother thite during militar 


ice but thi uneventtully Hi 


and some and unele V 


examined 
difficulty 


Examination of the affected toc 


be normally ensitive to touch 


ame surface temperature as the other 


seemed to have adequate circulation 


ture of the digit similar to 


other normal « here was 


toe and no 


evidence ot a 


pecit 
lesion 
1 


obtained 


Vhis 


data 


wmal limit 


|Laboratory 


ithin ne 





all 


hig. 1 Drawing « 
showing six levels of 


cases described prey 


literature 


to 


mained completely asymptomatic 


cu.mm /5 cc. port 


len days after the first 


was amputated, The 
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WAX REPLICA OF AINHUM TOE 


Plane of section 


f wax replica of toe with ainhum. (a) Dorsal view. (/) Lateral view 
sections shown in Figures 6 through & 


iously in the medical Plethysmographic Studies 
Before the toe was amputated, plethysmo 
SDE eae oY ee graphic recordings were made according to the 
method previously described.”” <A complete 


surgical wound healed 
iii a nes rheoplethysmogram could not be obtained 


normal fashion, and the patient has re because it was not possible to apply a venous 


occlusive cuff proximal to the plethysmographi 
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lig. 2—Plethysmogram of contralateral fifth right toe tip (SRT) and involved digit 


(5L1T) of a patient w 


ith ainhum, Dy indicates volume of pulse wave. Two sets of galvanom 


eters were used, with a sensitivity ratio of 5:1 (consult text). Unlabeled volume pulse 


wave should be ignored in this and all illustrations to follow 
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PLETHYSMOGRAM 
Ainhum, 5LT 


Effect of ringing bell 
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Fig. 3.—Plethysmogram 
digital vessels in 


showing the 
involved and contralateral 


cup. A typical section of the plethysmogram, 


shown in Figure 2, reveals a volume pulse wave 


for the involved toe that was even greater than 
that for the contralateral normal toe 
wave had a normal configuration and a magni 
tude of about 14 cu Whereas 
plethysmogram of the toe 


mm/5 cc. part. 


the a-waves in the 


with ainhum were not as large in magnitude 


as those of the contralateral toe, they did seem 


concordantly with these most of the 


(Figs. 3 and 4), 
vascular 


to vary 


time indicating variations in 


tone and activity of the sympathetic 


mmnervation to the toe with ainhum. 

As a test of the state of the sympathetic in 
nervation to the vessels of that toe, a bell was 
rung while the subject rested alone in the ob 
servation room; constriction took place in the 
vessels of the contralateral side as well as in 
(Fig. 3). 
likewise produced constric 


involved toe 
(Fig. 4) 
tion simultaneously in the involved toe and in 


those of the Deep in 


spiration 


PLE THYSMOGRAM 
Ainhum, 5LT 


Effect of deep inspiration 


vasoconstricting 
toes Of a patient 


The pulse 





effect Of ringin 
with aimbhum 
the contralateral toe, a rather typical response 
mediated through the sympathetic nervous sys 
tem 

typical pulse wave, Dy, 


Figure 5 shows a 


recorded simultaneously with the time course 


of the difference in the rates of inflow and out 
flow, Der, and the difference in 
outflow, Daz, 
curves are essentially normal in configuration 
Dy, Dr, and 
found in toe tips 
Lastly, the 


rheoplethysmograms of the 


accelerations ot 


inflow and respectively. These 


D, curves of such magnitude are 


usually with a high rate ot 


circulation.” plethysmograms and 
involved — to¢ re 
vealed a high rate of digital blood flow, despite 
the rather narrow pedicle connecting the distal 


and proximal portions of the toc 


Morphology 
Gross I: xamination.—Inspection of the left fiftl 


digit, surgically removed at the base of the 


Fig } Plethysmo 
gram showing the 
constricting ettect ol 
deep inspiration upon the 
digital vessels in the in 
volved and contralateral 


Vaso 


—o— 





Yo Oy, SRT 
foes of a patient with 
Ov, SAT ainhum. The degree of 

Oy, SLT 
vasoconstriction 1s re 


flected in the percentile 





cw. mm /5 ce. port 
930 6 


Ye Oy, SLT 
change in magnitude of 


the volume pulse wave 








Deep inspiration 
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of 5L1 
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TIME COURSES OF DIFFERENCES BETWEEN 
VOLUMES, RATES AND ACCELERATIONS OF 
INFLOW AND OUTFLOW 

Ainhum, SLT 
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Seconds 


Nig. 5.—Typical pulse wave, Dy, of the involved toe of a patient with ainhum, recorded 
imultaneously with differences between rates of inflow and outflow, Dr, and differences 
hetween accelerations of inflow and outflow, D, 


proximal phalanx, revealed a bulbous dista Examination of the subcutaneous structure 
phalans completely covered by volar skin and beneath and above the surface of the bone 
devoid of a toenail. The digit measured 1.8 proximal to the pedicle revealed the presenc« 
cm. transversely, 1.7 cm. longitudinally, and 2.2 of two digital arteries of unequal size. Thi 
cm, vertically. Medially, where this digit was lateral digital artery was one-half the 

in apposition with the adjacent toe, its cor the medial vessel and terminated in the distal 
figuration was kidney-shaped, the smallest pol joint. The medial digital artery was traced into 
being dorsolaterally directed. An annular nat the pedicle and was cannulated with a No, 18 
rowing at the site of the proximal flexion fur gauge needle for purposes of perfusion and in 
row marked its connection to the foot and was jection 

filled with a cheesy, friable material, which wa Microscopic Examimation.—Following cannula 
later completely removed as an annulus of tion of the medial digital artery, the digit was 
cornified epithelial debris. Proximal to the perfused with 100 ml. of isotonic saline at room 


pedicle, the skin was normal in appearance temperature under 130 mm. of Hg pressure 
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section | section 2 


Figure 6 Reduced approximately 1/5 from mag 


This was followed by pertusion fixation witl lhe first two sections passed tangentially to 
10% solution of neutral formalin. Decalcifica the dorsal surface of the specimen, resembled 
tion was completed in tour weeks with three minute “fingerprints,” and were used for the 
changes of 3% nitric acid in 70% solution ot purpose of establishing the true plane of section 
ethyl alcohol by comparison with the urface of the wax 
Prior to sectioning, replicas were made ot replica 
yellow wax (beeswax), parattin, and resin mix Figure 1(a) was drawn from a photograpl 
ture (7:2:1) in plasticomoulage moulds. They of the wax replica and illustrates the dorsal 
were exact to the smallest detail, showing the aspect of the specimen prior to sectioning 
orifices of sweat glands arranged linearly on Chere i conspicuous absence of a nail, although 
the summit of each dermal ridge. Since the as will be pointed out in the descriptions of 
specimen was without a nail or other external the jndividual sections, the depression on the 
anatomic feature from which the plane of se dorsal aspect of the pedicle is considered to 
tion could be readily identified, the wax replica represent a rudimentary nail fold. The darl 
became especially useful tor orientation ot the urea at the left side of the base of the digit 
histologic features of the specimen, In addition — j,roximal to the pedicle represents a part of a 
to contributing to more exact interpretation  cireymferential callus to which was attached 


of the serial sections, they provide a permanent 
1 


an annulus of epithelial cell debris 
reproduction of the original specimen as , 
serie ot sections ogres toware thre 
as a source for evaluation of dermatoglyphi hike 
liarit the foot in the volar plane. For pur 
peculiarities 
ol descr ) s i $ Of sectio ver 
Routine dehydration was followed by infiltra 4 description, six planes « COEROR WEE 
tion and embedding in low-viscosity nitrocel elected. Their locations in the specimen ar 
lulose according t tandard methods. Serial indicated by lines marked on the semidiagram 
ose acco £ stand: ri 
sections 15a to 30¢ in thickness were prepared matic reconstructions of the toe 


and stained with Harri hems vlin and eosin higure 0) 
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Figure 6 (Section 1) passes above the dorsal lhe deeper layers of the dermis appeared 


surface of the pedicle and tangentially cuts the densely fibrous and contained an occasional 


skin proximal to the attachment of the pedicle dilated sweat gland duct. Arteries of the hypo 
he lateral aspect of the specimen is to the dermis had thickened walls but were otherwise 
left of the section, the volar surface being normal morphologically. No abnormalities 


directed downward below the surface of the sweat glands, pacinian corpuscles, large 


plate. Examination shows the epidermis to be \ were noted at this level. Dense connec 


hyperkeratinized, especially at the distal tissue extends (from the proximal dermis) 


ot the specimen and at the areas adjacent to nto he center of the section, foreshadowing 


the edges of the proximal margin of the toc | appearance of the remains of the distal 


Che stratum granulosum appears as a fine white phalanx in the next section and representing 
k 


line following the festoons of volar virtue of relationship to the periosteum, what 


cept where ridges were fortuitously cu igtl as considered to be nail bed dermis 


wise (see arrow) Attention is called to the slight lateral pocket 


ing of the epidermis (interrupted arrow, Se¢ 


The epidermis was separated through 
lower cellular layers, leaving islands tion 1). This area marked the beginning of an 
dermal ridges embedded in the stratum papillae invagination that can 
to terminate in an isolated bifurcated bag of 


6, Section 2; Fig. 7, Sections 


be traced dorsolaterally 


of the dermis Here, the basal cells of the 
epidermis showed degenerative changes, their epidermis (Fig 


interstices presumably being filled with a non 3 and 4), which contained a lamellated mass ot 
cellular exudate. The dermal papillae appeared cornified epithelial cells 


enlarged; their capillarie . were somewhat Figure 6, section Zz passes tangentially 
longer, wider, and more tortuous than normal through the dorsal limit of the pedicle. To the 


Postcapillary venules, as well as dermal arteri left was the abrupt indentation of the epidermis 
oles, were involved in a nonspecific perivasuclat previously described (interrupted arrow, Fig 
cellular infiltration, which extended to involve 6, Section 1). This area is of special interest, 


the elements of subpapillary capillary plexus for, if properly oriented with respect to the 


section 3 section 4 


Reduced approximately 3/10 from mag 
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specimen as a whole (Fig. la), it is noted 
a position corresponding to the left 


fold 


The configuration of the 


to occupy 
margin of the nail 
epidermal ridges 


just dorsal to this area was characteristic of 


the area immediately proximal to the termina 


tion of the nail in a normally formed digit. No 


other area over the surface of the pedicle, by 
virtue of relationships or morphology, could be 
These ob 
that 


rudimentary 


interpreted as being displaced nail 


servations would seem to suggest there 


existed in this specimen a nail, 


as represented by this portion of the 
skin of the 


proached, the stratum malpighii and granulosum 


specific 
specimen. As the pedicle is ap 


gradually disappear, and at the pedicle onl) 


an occasional basal cell could be identified 
distal to the 


The terminal seen 


There 


phalanx is 
occasional area 
could he 


COMpose d 


pedicle were only 


where the cortex of the bone demon 
strated, the bulk of the 


of anastomosing trabeculae of cancellous bone 


bone being 


the interstices of which freely communicated 


with the subdermal connective tissue Vhe 


represented as an ad 
fibrou 


marrow elements were 


mixture of aggregates of fat cells and 


\ 


connective tissue of varying density. No mye 


section 5 


Figure & Reduced appr 
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loid marrow was identified The periosteal 


blood vessels were surrounded by a nonspecific 


cellular infiltration characteristic of the smaller 


blood vessels elsewhere in the dermis. In gen 


eral, there was little evidence of formation ol 


new bone; however, aggregations of osteoclasts 
were linearly arranged over the irregular bone 
surfaces adjacent to the pedicle 

3 and 4) passes tangential 


Figure 7 (Sections 


through its articula 


middle 


elements of these se¢ 


to the proximal phalanx 


tion with the fragment ot the phalanx 


Comparison of the bony 


tions indicated that periostitis with active re 


orption of bone was largely confined to the 


fragments of the terminal and middle phalange 
The proximal phalanx appeared normal except 


at its articulation with the middle phalangeal 


fragment, at which articulation there were 


pannus formation and signs of inflammatory 


synovial blood vessels, To the 


Section 4) can be 


changes ot the 


left of the pedicle (Fig _. 
termination of the epithelial sac 


All cellular 


stratum 


een the previ 


ously described layers were repre 


ented except the granulosum Phe 


invagination terminates in a bifurcated cellular 


mass composed ol clements ot thickened 


stratun malpighi, — the dermal surface of 


section 6 


oximately 1/3 





A 


which was more or less characteristically folded 
To the left, the 
covered atrophic 
skin the 
There was abrupt discontinuity of the 
this the 
virtually 


terminal 
epi 
pe dic le 


in nail bed pattern 


epithelial sac was by 


dermis characteristic of of 


stratum 


granulosum in area, and malpighian 


layer was nonexistent 
became 


the 


The epidermis of the distal toe 
thickened 
the 


cx 
tremely to 

Here, the 
layer as well as the stratum corneum 
cell 


more 


adjac ent 


pe dich 


thickening involves malpighiar 


‘| he basal 


and 


skit 


thickne 


ridges and rete pegs are elongated 


normal volar 


the 


anastomotic than for 


\ similar localized alteration 
the 


morphology 


or 


of malpighian layer with changes 


of the dermal surface of 
the distal pole ot 
Here the thick 


two-thirds 


the 
dermis could also be 
the 5, 


(¢ allus ) 


seen on 


toe (Fig small arrows) 


traced 
the 


ening could be 


the 


0 


way around the digit in sagittal plane 


ventral surtace Che circumferential 


the 


toward the 
disappeared 
The ti 
changes in the sagittal and circumferential cal 


t 


“callus” base of the 


the 


at digit 


as volar margin was approached 


luses indicated, by virtue « position, that they 


may have been secondary to chronic pressure 


arising out of abnormal digital configuration 


Throughout the entire there 


lack of 


“ ” 
constricting rings of 


series Was con 


spicuous circumterentially oriente: 


connective tissue, sub 
cutaneous or dermal keloids, or othe 
the In 
the pedicled area was characterized by a covet 


The 


its characte! 


IMnanitles 


tations ot scarring: process general, 


ing of an atrophic epidermis stratun 


corneum became thinned and lost 


istic eosinophilia 


Figure 8 (Sections 5 and 6) reveals several 


interesting anatomic teatures. ‘These sections 


terminal phalanx and il 
f the flexor 
shiit 


pass proximal to the 
lustrate the malpositioning o tendon 


which could be traced to laterally over 


the bony fragment of the middle phalanx (solid 
6) At 
littl 
flexor tendon 
Vascular 


elements in the peritendineum and epitendineum 


* asterisk, Section 


Section § 


arrow, Section 5 


lower, there 
the 


from the atrophic skin of the pedicle 


levels of and 


connective tissue separating 


endothelial 
the 


appeal drawn out, collapsed 


as 


tubes and, in general, are identified by 


cellular inflammatory exudate surrounding their 
rhe 
Section 5 
to 


walls medial digital artery illustrated 


is 


in (broken arrow), where its lumen 


small 
to 


relatively 
il 


appeared be as 
the 


to 


compared 


with walls and, traced lower levels 


is between the attenuated dermal 
the 
Vhe 


fibers 


seen pass 


elements of the skin of pedicle and the 


flexor tendon laterally longitudinally ar 


ranged connective tissue medial to this 


arterial vessel could be traced anteriorly, where 


12? 
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they were seen to become confluent with the 


dermis of the distal toe 
the 


flexor 


sections inferior 


The 


» come to lie 


Section 6 tangentially 
tendon is 


be 


ol 


margin of the pedicle. 
immediately 
flanked 
the left by an abruptly discontinuous epidermis 
\t this it should be that 


dysplasia characteristic ped 


seen anteriorly te 


neath a layer of stratum corneum, 


emphasized 
the 


pomet 
epidermal of 
demarcated. Evi 


be 


proximal surface of 


icled area was not abruptly 


seen to 


the 


histogenetic an 


the 


dence ot error ¢ 


extend onto distal 


toe as well as the anterior margins of the ski 
The area of abnormal epi 
the 


pro 


of the first phalanx 


dermis was more or less corset-shaped, 


maximal narrowing as well as the most 


nounced abnormality being located in the mid 


Ie di le 


Comment 


It there 


exists some peculiarity of the little toe that 


appears that initially, at least, 


predisposes to the development of ainhum 


Trauma, with subsequent infection and 
chronic inflammation, produces an advancing 
annular epidermal dysplasia, the position of 
may involve the terminal or middle 
Should the 


child and involve the structures of the nail 


which 


phalanx. condition arise in a 
bed, subsequent growth of the digit distal to 
the annulus might produce a deformity such 
as the specimen described in this report. Th 
illustrations in published reports demon 
strate milder degrees of external deformity 
of the terminal phalanx. As the pedicle nat 
desquamated epithelial cells accumu 


the 


rOWS, 


late. Continued deepening of furrow 


eventually compromises the venous drainage, 


giving rise to an increase in intraluminal 
arterial pressure with subsequent thickening 
of the arterial walls. Local chronic inflam 
mation extends to involve subsequently the 


A 


resorbing periostitis, which arises in_ the 


dermal vessels adjacent to the pedicle. 


bones, terminates in complete destruction of 
Callus for 


the 


one or both distal phalanges. 


mation almost always occurs at site 
adjacent to the pedicle, where it seems to be 


the of When 


a sagittal callus occurs, it is presumably due 


result chronic inflammation. 


to increased chronic pressure arising out of 


deformity of the digit. 
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case of ainhum was 


This 


unique among those reported in the litera 


particular 


ture in three respects. Firstly, the specimen 
represented a more or less intermediate stage 
of the pathologic process and could be com 
pared with similar and later stages pre 
viously described. Secondly, the deformity 
produced by the disease was of the severest 
magnitude, for comparison with which no 
complete description can be found in the 
literature. Thirdly, few cases of ainhum 
have been adequately described in which the 
onset occurred in a younger person. 

Our patient presented many interesting 
features, The lesion did not appear to inter 
fere with digital blood flow, even though 
the patient had been having considerable 
pain at the time. The plethysmographic 
findings were consistent with the general 
appearance of the toe, which was warm and 
had the 
texture of the uninvolved toes. 


sensitive to touch and color and 


Another interesting aspect of this case 
was the histologic finding of an adequate 


blood 


reflected in the 


number of which was also 


There 


were, however, histologic evidences of low 


vessels, 


plethysmogram. 


grade chronic inflammation of the blood ves 
sels, as well as general inflammation of the 
tissues of the toe. Despite the presence of 


endarteritis and arteritis throughout the 
various sections of the toe, the tissues did 
not appear to be altered morphologically to 
any great extent; this observation was con 
sistent with pathologic descriptions in the 
literature. The lytic process found through 
out the dermis of the distal portion of the 
sulcus was interesting, but its cause remains 
unknown. This type of change has not been 
described previously and, therefore, may 
have been peculiar to this patient. The skin 
in the region of the sulcus was thin, with 
few germinal epithelial cells. 

Another interesting histologic manifesta 
tion was the apparent absence of circum 
ferentially located fibrous bands or any typ 
of bands, even in the sulcus, that could have 
produced constriction or 


the vessels to and from the terminal portion 
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strangulation of 


of the digit. From this toe, as well as from 
sections published from other laboratories, 


it does not appear that ainhum is produced 


by any constricting band that strangulates 


the circulation to the distal portion of the 
The fibrous 


strands to course longitudinally even in the 


toe. sections show the tissue 


groove or sulcus and not to course radially 
or circumferentially around the toe. 

This patient, like all reported to date, was 
not born with ainhum. Various kinds of 
been 
had 
the same characteristic patterns on clinical, 
gross, The 


acquired lesions of ainhum do not develop 


have 
these 


lesions simulating ainhum 


described at birth, but none of 


and microscopic examination. 


at any particular age of life; they have been 


described in young children, adolescents, 
and young adults and have even been re 
ported as appearing for the first time in old 
people. Phe age of the patient at the onset 
of the disease, however, may influence its 
clinical and pathologic features, just as age 
influences the clinical manifestations of hy 
pothyroidism or hypersecretion of the 
pituitary growth hormone, 

If ainhum is at all racial or familial in 
origin, it is not entirely so, for only in o 
casional instances has more than one mem 
ber of the family had this type of lesion. If 
it is a genetically controlled disease, the 


The 


amily histories obtained so far do not sup 


gene must be recessive in nature. 
f 


port A careful study of 
\frican 
seems to be higher, would be necessary to 


a genetic concept. 


Negroes, in whom the incidence 
clarify the familial or genetic aspect of this 


disease Such a study would be of con 
siderable interest even though the disease, 
itself, does not seem to be of great im 


portance as a medical or economic entity in 
\merica today. 

The almost consistent localization of the 
lesion to the fifth toe has not been explained, 
nor is it known why trauma to the small 
toe im the region described tends to predis 
pose to the development of such a fissure 
Local tissue growth or proliferative fault 
the cause 


may be The reason for absorp 
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1 
tion of the bone is also obscure, but, ap 
parently, it is not due to any pronounced 
constriction the blood 
vessels that would produce strangulation and 
Definite in 


or pressure about 
interference with blood supply 

flammation of the blood vessels and definite 
arteritis, with chronic inflammation in the 
digital tissues generally, existed in our pa 
tient, although no broken areas were found. 
Whether or 


or without secondary fungous infection, as 


not a chronic infection, with 
sists in the development of this lesion is 
not known. 

This 


antigen reaction, but, again, this has not been 


condition may represent a_ local 


investigated. The pedicle is much like that 
which develops about a small papilloma on 
the skin. It be to 
constricting band but merely toa develop 


seems to due not any 
mental growth or repair difficulty, or both, 
that be related to chronic 
infection. Trauma, such as twisting of the 


toe or striking it, apparently has resulted in 


may or may not 


acute disturbances of blood supply, severe 


pain, and spontaneous amputation from 


gangrene. This may be consequent to the 
development of thrombosis in the veins and 
arteries, which produces the gangren 
Carrying an extremely heavy weight when 
the toe is deformed may predispose to this 
type of trauma, with the development of the 
type of gangrene that occurs in the pedick 
of a leiomyoma of the uterus or papilloma 


of the 
strangulated 


skin when il becomes twisted oO! 


There is no definite evidence 
to support this conjecture, but a study of the 
to suggest it It 


would appear that trauma, with secondary 


literature would seem 


impairment of the circulation, results in this 
excruciating pain 


role of trauma and of in 


of 


The etiologic 
fection, whether fungous, low-virulence 
or origin, o1 


itch” 


streptococcic, staphy lococe 


even “ground caused by migrating 


larvae of hookworm, is consistent with the 


fact that ainhum has been found only in 


people of low economic and social levels 
who work hard physically, live or work in 
the field, and tend to have ill-fitting, old 
at all 


shoes or none 
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Summary 


A typical case of ainhum in an American 


Negro has been described. Plethysmo 
graphic studies of the digital circulation in 
the involved toe revealed adequate blood 
supply. Detailed serial histologic sections 
of the amputated toe failed to show a con 
stricting circumferential band of connective 
tissue but did reveal chronic inflammation 
of the digital arteries, periosteum, skin, and 
soft tissues, with much atrophy of the distal 
A brief of 


been presented, with a discussion of the 


phalanx. review ainhum has 


possible etiologic mechanism of the entity. 


Tulane University School of Medicine, 1430 


Tulane Ave. (12) 
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Aneurysms of Two Aortic Sinuses 


lssociated with lorti 


Complet 


Insufficiency, 
Heart Block with Prolonged Ventricular Arrest 


Perforation into the Left Ventricle, and 


FREDERICK H. KAHN, M.D.; MORTON LEE PEARCE, M.D., and E. RAYMOND BORUN, M.D., Los Angeles 


The 


aortic sinuses, either congenital or acquired 


occurrence of aneurysms of two 


is rare; involvement of a single sinus, al 
though reported with increasing frequency 
in recent years, remains an uncommon ce 


Heart 


in textbooks of 


fect block 1S routinely cited 


cardiology as a_ possible 
complication of right aortic sinus aneurysm 
because of their proximity to the atrioven 
tricular node or the bundle of His, yet only 
two instances of coexisting complete heart 


block 


ported.’* Aortic insufficiency as a complica 


and aortic sinus aneurysms are re 


tion of single or multiple aortic sinus 


aneurysms is almost universal, being at 


tributed to weakening and dilatation of the 
aortic ring by aneurysmal erosion.® 
Complete heart block in this case was 
complicated by periods of ventricular asys 
tole which soon became refractory to the 
usual modes of therapy, necessitating con 
tinual use of the electrical pacemaket for 15 
days Peculiar to the case to be reported 
here was a small perforation between the 
aortic sinus and the left 


right aneurysm 


ventricular chamber, which contributed in 


small measure to aortic insufficiency 


Report of Case 
Negro lal re 


with the chiet 


\ 48-year-old actively 


was hospitalized on July &, 


employed 
1955, 
followed by evere 

He had had 
January, 1954 


Hospital 


complaint of briet SYNCOp« 
dyspnea several hours prior to entry 
Since 


known valvular heart disease 


when he first sought medical care (V. A 


Submitted for publication Oct. 30, 1956 
This 


Rese hke 


Alfred 
Fund 


part by 
Memorial 


Center and 


work was supported in 


John Binnay Rese arch 


From the Veterans Administration 


the Department of Medicine of the University of 
Medical 


California Center 
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Oakland, Calif.) for symptoms of increasing ex 


ertional dyspnea since 1952. He was found to have 


igns Of congestive heart failure and aortic in 


ulliciency Laboratory tests at this time were 


unrevealing, including negative blood and_ spinal 


fluid tests for syphilis. His symptoms of failure 


responded to digitalization He resumed active 


employment and remained symptom-free until 


June, 1955 


occurred 


when moderate exertional dyspnea 


There was a past history of syphilis 
treated “adequately” in 1930 and again in 1954, this 


time with 9,000,000 units procaine penicillin 


P) Vsit al 


and orthopner 


examination revealed a severely dj 
man He was afebrile The 
140/30 in both 


was 40 per minute and regular 


pre 1 


blood pressure was arms. The 


pulse The respira 


tions were 28 per minute. Other pertinent findings 


were as follows: The jugular veins were distended 


to the jaw. Moist rales were audible at both lung 


bases. The apex impulse was in the sixth inter 


costal space at the anterior axillary line. There 


heave of the precordium, 


thrills 


was a diffuse systolic 
along the left 


loud, and \ 


\ very loud, rough, to-and-fro murmur 


with systolic and diastolic 


sternal border; M, was quiet, P 


inaudible 
the third intercostal space, left 


was best heard at 


transmitted overt 


vessels No 


heard No abdominal 


sternal border, but was loudly 


the precordium and into the neck 


gallop rhythm was organs 
were palpable, and there was no peripheral edema 


Phere 


ligmata ol 


The blood ce I] 


were no dermatological or neurological 


syphilis 


count was normal. Urine ex 


aminations were normal except for slight pro 


teinuria on admission. Serological tests for syphilis 
‘| he 


reactive protein were within normal 


100 «x 


were negative antistreptolysin titer, muco 


prote ns, and ( 


limits. Serum creatinine was 1.1 mg. per 


Roentgenogram of chest revealed gigantic cardio 


megaly with left ventricular preponderance. Chest 


fluoroscopy revealed a prominent and vigorously 


pulsating aortic arch. Films of the sacroiliac joint 


ind extremities were normal 


L:lectrocardtogram.—Left ventricular hyper 


trophy, incomplete right bundle-branch block, and 
admission 


complete heart block at the time of 





ANEURYSMS OF TWO AORTIC SINUSES 
The impression on admission was aortic insuffi 
severe myocardial 


block, 


The cause of SVmcoyK 


ciency of unknown cause with 


insufficiency and complete heart possibly 
due to digitalis intoxication 
was uncertain 


Norma 


How 


Course Digitalis was discontinued 
sinus rhythm occurred 12 hours thereafter 
heart failure, 


On July 


ever, moderate unresponsive to 


diuretics, persisted 10, ten hours after a 


single dose of gitalin (0.5 mg.), complete heart 


block 


interrupted by 


recurred with a slow idioventricular rhythm 
rapid ventricular 
Adams-Stoke 


large 


Trequent runs ol 
tachycardia associated with typical 
doses ot 


Infusions of KCI and 


affect 


syncope 
atropine did not either arrhythmia, whic! 


with fi 
later 


sinus rhythm 
block 18 


responded to rest 


spontaneously reverted to 


degree atrioventricular hours 


Symptoms of heart failure 
Gitalin therapy, 0.5 
July 31. The 


1955 


diuretics, and low-salt diet 
my. per day, was begun on patient 
returned home on Aug. 4, 


On Aug. 13 he 


creasing dyspnea and transient feelings of faintness 


was readmitted because of in 


associated with irregular palpitations. There were 


no signs of heart failure on physical examination 


SINUS 


normal 
Aug. 1 


the patient experienced acute dyspnea and orthop 


The electrocardiogram demonstrated 


rhythm. Gitalin was discontinued. On 


minute. The electro 


heart blocl 


nea The pulse was 36 per 


cardiogram revealed « omplete SITs 


of heart failure returned. On Aug. 16 there were 


frequent bouts of ventricular arrest with syncope, 


unresponsive to sublingual and intramuscular iso 


proterenol, ephedrine, and large doses of atropine 


Kpinephrine prevented ventricular arrest, but on 


Aug. 17 


now in 


The patient 
The 


heretofore used periodically, was now 


no medication was effective 


was severe heart failure electrical 


pacemaker, * 
rate of 70, 


operated constantly to induce a heart 


and after several hours a profound diuresis o¢ 


curred (amounting to 540 ce. in the first 6 hours 
and 3185 c¢ 
some improvement of his heart failure 


17 to Aug. 31 


spontaneous 


in 30 hours) and was associated with 
Krom Aug 


frequent attempts were made to 


rhythm by drastic 


molar sodium 


induce ventricular 


means. One-third and one lactate 


infusions® induced idioventricular rhythm only 


when supplemented by epinephrine and alway 


failure 
lactate 3 


increased the patient’s symptoms of heart 


Interestingly, while he received sodium 


light rhythmic manual pounding over the pre 


cordium induced ventricular complexes and periph 


eral pulses coincident with the blows to the 


chest. Infusions of epinephrine and isoproterenol 


caused a transient idioventricular rhythm. How 


ever, anuria developed at the infusion rate of 


necessary to 
Aug 
| leat { 


epinephrine (0.009 mg. per minute) 


induce ventricular systole. From Aug. 17 to 


3] there was progressive deterioration 


Kahn et a 


aortic valve and aorta 


aneurysm. £& 


ig. | View of the 
I, septum dividing the left sinus 
orifice of the right sinus aneurysm, C, site of 
perforation between the right 
the left ventricle D 
emilunar valve Hufnagel valve 


sinus aneurysm and 


posterior (noncoronary ) 


failure increased in spite of redigitalization and 


with the 
irtificial pacemaker in constant operation, a Hut 
difficulty.* 


irious diuretic measures. On Sept. 1, 


inserted without 


than the 


nagel valve : Was 


lutopsy 


chronic passive 


Other changes of acute and 


congestion of the iscera and the 
significant finding 
limited to 
weighed 840 


arteriosu 


presence of a bifid left ureter, 


it postmortem examination were irdiag 


ind aortu ibnormalities The heart 


ym.: the foramen ovale and ductu were 


closed ere was tremendous hypertrophy of the 


left ventricle, and there was moderate hypertroph 


if the right The valve other than the aorti 


normal Ihe circumference of the aorti 


were 


ring was 14 em. The posterior semilunar valve 


ind its commissures and the edges of the left and 


right semilunar valve immediately adjacent to the 


valve normal. The remainder o 


right 


posterior were 


the left and cusps were thickened and de 


pressed, accounting for an estimated 16 sq. mn 


irea of aorti Mcompetency The commissure 


between the abnormal cusps was slightly separated 
Right Aortic Sinus 


the of the 


Aneurysm: Extending from 
right semilunar cusp to the june 
tion of the membranous and muscular interven 
septum was a roughly cuboidal pouch witl 


thick 


septum and the 


tricular 
a volume of 16 cc. A low septum between 


the interventricular valve cusp 


divided the pouch into an anterior and a posterior 
chamber. ‘Two ancillary pockets in the floor of the 


anterior chamber projected into the lumen of the 


Fields 


idioven 


Drs. F. X 


postoperatively 


* Performed by Byron and J 
ight 


tricular 


hour spontaneous 
a rate of 70. Signs of 
The died ob 


when a sudden prolonged ventricular 


rhythm ensued at 


‘art failure diminished patient 


sept 3, 1955 


systole did not respond to electrical stimulation 
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A 


—_——, 


lcm. 


F 


Fig. 2.—Plastic (acrylic) imprint of the left 
(dark) and right (light) sinus aneurysms. View 
of the interventricular surfaces the aneurysms 
The left aneurysm lies adjacent to the right ven 
tricular outflow tract and two (black) 
the pulmonary artery, A, space occupied by 
tum of the left sinus aneurysm, /’, space occupied 
by the septum of the right sinus aneurysm 


ot 


cusps ol 


sep 


of these 


ventricular 


One 
left 
pertorations 

Sinus 


resembled 


ventricle 
the 
small 
Aortic 


left 


cated 


pockets communi 


with chamber through 
several 
Left 


qualitatively 


This 


aneury 


Aneurysm 

the 
general appearance and in depth, but it measured 
12 cc 


by a thick-walled septum, higher than that on the 


aneurysm 


right sm on 


only It also was divided into two pouches 


Fig. 3A 
atheromatous 
x 75 


Section of the aorta at the edge of 
plaque; reduced 1/3 


an 


from mag 
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Fig. 2B.—Plastic (acrylic) imprint of the left 
(dark) and right (light) sinus aneurysms. View 
of the aneurysms from the lumen the left 
ventricle. A, space occupied by the septum of the 
left sinus aneurysm. C, site of perforation between 
the right sinus aneurysm and the left ventricle 
I’, space occupied by the septum of the right sinus 
aneurysm 


o! 


the left 


semilunar valve, the union resembling an aberrant 


right, which united near the nodulus of 


commissure. The left aneurysm dissected between 
the 


aneurysm 


the pulmonary and chamber 


the 


artery anterior 


of right sinus There were no 


pockets or perforations of the left sinus aneurysm 


Surfaces of the aneurysms and the semilunar 


valves were smooth, yellow, and glistening, with 


Fig. 3B 
reduced 1/3 


the left 
«x 100 


Section of 
from mag 


coronary artery; 
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scattered patches showing gradations to a wrinkled 
The thin 


without 


brown aorta was elastic, normally 


walled, dilatation; its circumference was 
10 cm 


ng ot 


wrinkled 


Throughout its course there was a scatter 
atheromatous plaques, several being 
The 

leakage 

Microscopi Aorta 


ascending and descending thoracic aorta, uninvolved 


Hufnagel valve was well secured 
without 
I‘mdings Sections of the 
by atheromata, revealed slight collagenous thicken 
ing of the adventitia which was sparsely infiltrated 
by round cells thick 
Adventitial 


few arterioles were bounded by 


Rare vasa vasorum were 


ened vascularity was increased. A 


moderately dense 
collections of lymphoc ytes, plasma cells, and histio 
cytes. Adjacent to the atheromata there was patchy 
associated wit! 
Adventitial 
than 


disruption of the elastic media 


minimal cellularity and vascularity 


changes were similar but more prominent 


the plaque-free areas 
The 
the right and left 


those oft 


Valves and 


normal, but 


Septa posterior semilunat 


valve was valves 


were fibrous. Centrally there was moderate vas 


cularization and infiltration by lymphocytes, plasma 


cells, and histiocytes 


Coronary Arteries There were adventitial 


changes resembling those of plaque free section 


ot aorta 
\orti 


were 


Sinus Aneurysms: Large areas of | the 


involved by recent subendocardial in 
Areas not 


to those of the atheromatous aorta 


walls 


farction infarcted showed changes 


similar 


Clinical Observations 


In this patient the coexistence of serious 
aortic insufficiency and complete heart block 
with a slow ventricular rate resulted in_ re 
fractory heart failure. On his first admis 
block 


syncope 


sion, heart was complicated by 
\dams-Stokes 


of ventricular 


due to paroxysms 


tachycardia; normal sinus 
rhythm appeared when digitalis was discon 
tinued. On his final hospitalization the oc 
currence of heart block was associated with 
increasingly prolonged bouts of ventricular 
standstill necessitating continual stimulation 


by the electrical pacemaker.‘ With an arti 


ficially induced heart rate of 70 per minute 


there was a tremendous diuresis and 


amelioration of heart failure. Heart failure 


and oliguria recurred during periods of 


spontaneous slow idioventricular rhythm 


Special studies of this patient, published 


elsewhere,’ graphically demonstrated — the 


Kahn et 


relation of heart rate and renal fune 


close 
tion. A minimal heart rate of 70 per minute 
maintenance of cardiac 


blood 


oby ious 


was essential for 


flow; this 
that the 


standard pharmacological remedies used in 


compensation and renal 


criterion alone made. it 
heart block would be ineffective in this pa 


The 


included sublingual isoproterenol, atropine 


tient agents employed in this case 


and ephedrine injections, and intravenous 
The latter 


brief elevations of 


epinephrine and isoproterenol 
two drugs caused very 


the ventricular rate. One-third and one 


molar sodium lactate infusions®  neithes 


prevented ventricular asystole nor. signifi 


cantly increased the heart rate; however, 


lactate infusions definitely augmented the 


effect of epine phrine Injections 


tient lactate therapy precipitated pulmonary 


In this pa 


edema and had the additional disadvantage 
of causing extensive local phlebitis. On the 
basis of a report of the successful treatment 


ot refractory heart block with steroids, 


our patient received cortisone in large doses 


over a two-week period with no change of 


his arrhythmia. 

lhe progressive physical and mental de 
terioration during the 15 days of continual 
application of the electrical pacemaker and 


the failure of a practical medical regimen 


influenced the decision to attempt surgical 


treatment. It was hoped that inserting a 


Hufnagel valve would allow cardiac com 


pensation even with a slow ventricular rate 


It was conjectured that improved cardiae 


function, the result of diminished diastolic 


load, might terminate the ventricular 


standstill. Eight hours postoperatively spon 


tancous ventricular rhythm occurred 


Borderline cardiac compensation was main 
tained until the terminal ventricular stand 


still, on the third postoperative day 


Pathological Observations 


lhe commonly cited causes of aortic sinus 
ineurysms are cardiovascular syphilis, endo 
carditis involving a congenital or acquired 
and uncomplicated 


alve deformity, con 


malformation, thought to be the 


genital 
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A 


result of failure in fusion of the proximal 


and distal bulbar swellings during — the 
differentiation of the bulbus cordis into the 
aorta and pulmonary artery in early em 
bryologic development. According to this 
postulation, congenital aneurysms can in 
volve only the right and posterior aorti 


sinuses,” and in a majority of reported con 


genital aortic sinus aneurysms, this seems 
to be the case. However, Micks ! described 


a case involving congenital aneurysms ot 
three sinuses and cited three similar cases 
in the literature. Recently it was suggested 
that congenital aortic sinus aneurysms are 
the result of congenitally defective clastic 
tissue,” implying that the aneurysms de 
velop much later embryologically. This ex 
planation would account for uncomplicated 
aneurysms of the left aortic sinus. 

as 


When obvious anatomical clues, such 


syphilitic aortitis, multiple cardiac mal 


formations, or endocarditis, are absent, an 
etiological diagnosis tends to be a speculative 
matter. Such was the case in this patient 
but the weight of evidence favors the diag 
nosis of cardiovascular syphilis. The 


tient’s history of ‘adequate’ chemotherapy 


pa 


of a primary syphilitic infection in 1930 and 
retreatment with penicillin 20 months before 
his death (although there was no serological 
evidence of active syphilis at this time) 1s 


of protection 


apparently no guarantee 
against cardiovascular syphilis, as was re 
cently indicated by Barnett"! in a report 
of 44 Barnett ob 


served a poor correlation of serological ac 


treatment failures; has 
tivity and progression of the cardiovascular 
syphilis. The autopsy findings presented a 
number of puzzling features. Assuming the 
aortic valve deformities to be the result of 
syphilis, then the relatively normal gross 
appearance of the ascending aorta is un 
The the 


adventitia of the aorta and coronary arteries 


usual. histological findings in 


and walls of the aneurysms are consistent 


with syphilitic infection, although — the 
changes are minimal. Conceivably the dis 
proportion of serious valve and aortic sinus 


deformity and minimal inflammatory altera 
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tions on microscopic examination was related 
to antisyphilitic therapy or possibly corti 
sone administration. There are only four 
reports *"© of the effects of treatment on 
the microscopic appearance in cardiovascular 
syphilis; there is fair agreement that ade 
quate, treatment is associated with a healing 
process in which the cellular infiltration and 
endarteritis is diminished. A  photomicro 
graph representing healed syphilitic aortitis 
is seen in the report of Webster and Reader 
(Autopsy 11032),'4 closely resembling the 
aorta in our patient. Cortisone is said to 
inhibit greatly the inflammatory response 
to acute syphilitic infection in  rabbits.1® 

Whether a valid analogy can be made to 
the chronic human infection is not known. 
It 


to the paucity of histological alterations in 


is conceivable that cortisone contributed 


this patient. 

Unique septa divided each aneurysmal 
pouch. The union of the left sinus aneurysm 
septum with the edge of the left semilunat 
cusp suggested the existence of a congenital 
However, 


supernumerary semilunar 


applying Koletsky’s histological criteria for 


cusp. 


differentiating septa of acquired and con 
genital bicuspid aortic valves,!718 the septa 
in this case are acquired and are assumed 
to be 


syphilitic aortic sinus aneurysms. 


an uncommon manifestation of 


Summary 


A case of aneurysms of the left and right 
aortic sinuses is presented, The coexistence 
of the aortic insufficiency and complete heart 
block resulted in severe refractory heart 
of 


ventricular asystole by external stimulation 


failure. During treatment prolonged 
of the heart, it was found that a pulse of 
over 70 per minute induced a diuresis and 
amelioration of heart failure. No pharma 


cological agent available maintained a 
ventricular rate sufficient to prevent heart 
failure. The patient’s deterioration during 
15 days of continual application of the elec 
trical pacemaker influenced the decision to 
Hufnagel valve. Postoperatively 


insert a 


spontaneous idioventricular rhythm ensued, 
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and borderline cardiac compensation was 
maintained. During the long period of ven 
tricular arrest the surgical procedure was 
the only treatment which induced a con 
tinual, spontaneous, effective ventricular 
rhythm. 

unusual features at 


Because of several 


postmortem examination, an etiological diag 


nosis could not be established with certainty, 
although the weight of evidence favored the 
diagnosis of acquired aneurysms of the left 
and right aortic sinuses due to cardiovascular 
syphilis. 

Fishkin, of Path 


ology, performed the postmortem examination and 


Dr. Ben the Department of 
helped in formulating the comments on the path 


ological material. Dr. Simon Koletsky, of the 


Department of Pathology, Western Reserve Uni 
versity, and Dr. William Carnes, Department of 
Stanford 


section of the aorta and aortic 


Pathology, University, reviewed — the 


MICTOSCOPI¢ Sinus 
aneurysms 
Veterans Administration 


Blvds 


Cardiology Section, 
Wilshire & 


Center, Sawtelle (25) (D1 


Pearce) 
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Periodic Paralysis Associated with Hyperthyroidism 


LT. COL. £. L. OVERHOLT (MC); MAJOR VERNON M. SMITH (MC), and CAPT. E. D. WHITE (MC), U. S. Army 


Period 
bott ! 
tacks of flaccid paralysis of the muscles of 


paralysis as described by lal 


is characterized by intermittent at 


the extremities with loss of deep tendon 
reflexes and response to electrical stimula 


tion of the motor nerves.* During attacks 


there is an associated hypokalemia which 


responds to treatment with potassium 


salts. The paralysis usually begins periph 
more profound involvement 


erally with 


It may be partial 
There 


of the extensor muscles. 
complete, localized, or generalized. 
is a normal sensorium and absence of sen 
sory changes, and the paralysis rarely in 


volves the muscles of deglutition and 


phonation or the eye Temporary brady 


cardia, hypotension, dilatation of the heart, 
and increase in the size of the paralyzed 
muscles have been reported. The paralysis 


may be present for a few hours to two 


or three days, and recovery proceeds na 
the reverse direction to the order of onset 


\pproximately 80% of — the reported 
150 4 


a male predominance of three to one in the 


have been familial. There ts 


CasCS 


familial cases In the sporadic cases it Is 


rarely seen in the female. It usually occurs 
in young people under 30 and ceases in the 


fourth decade spontaneously ; 


Rosenfeid ° reported the first case asso 
thyrotoxicosis in 1902, al 


and Mobius, 


had reported the occur 


ciated with 


though Charcot cited by 


Dunlap,’ earlier 


rence of paraparesis and paraplegia asso 


: ‘ 
ciated with thyrotoxicosis. Linder,’ im an 


extensive review of the literature since 


1902. found 35 cases with these two asso 


ciated conditions and added 4 mor 


Submitted for publication April 24, 1956 


Report of Case 


\ 27-year-old white man of Russian extraction 
(V.M.S.). He 
Hospital, Land 


one of us 
S. Army 
1955, with the diag 


was initially seen by 
was referred to the U 
tuhl, Germany, on Oct. 5, 


periodic paralysis associated with 
Since 


perienced at least 10 episodes of profound weak 


nosis of 


hyperthyroidism June, 1955, he had ex 


ness of all four extremities and occasionally of 


the trunk musculature. Characteristically, the epi 


soe of weakness began between 2 a.m. and 


5 a.m. and at times precluded his turning ovet 


in bed. Dressing in the morning required the 


aid of his wife. The weakness gradually subsided 


to mild weakness in the thigh by noon. Betweet 


episodes, he noted an occasional stiffness of the 


legs after sitting for a prolonged period. The pa 


tient described his acute attacks as a “feeling of 


| 


heaviness with a dull ache in my muscles whicl 


would rapidly progress to weakness to the point 
where I could not control my arms, legs, or trunk.’ 


He had no 


‘\ mptom 


respiratory distress or cranial nerve 


His attacks 


“hard day of work,” or after a large carbohydrate 


usually occurred after a 


meal, such as spaghetti, the evening before. How 


ever, these were not always followed by weakness 
in the morning 
In response to direct questioning, he recalled 
having had mild heat intolerance, increased sweat 
ing, emotional lability, mild tremor of the hands 


10-Ib 


There was no history of 


and, despite a large food intake, a weight 
loss since May, 1955 
similar disease in his family 

slender, alert 


Physical examination revealed 


healthy-appearing young man. The blood pressure 
was 130/64 


enlarged, the 


The thyroid was 
than the 


The pulse was 95 


slightly right lobe more 
left. There were no palpable nodules or regiona 
There 


the hands, and the skin was moist, flushed, and 


idenopathy was a slight, fine tremor of 


warm. No other abnormality was noted 


Laboratory data included a normal ec. b. c.. sedi 


mentation rate, urinalysis, cardiolipin test, liver 


profile, blood cholesterol, and chest film Initial 


serum PBI determinations were 9.6y and 10y per 
100 ce. (normal, 3.5 to 8.0) on Oct. 7 and ® 
respectively rhe oral glucose tolerance test re 


‘led a fasting blood sugar of 128 mg/100 c 





PERIODIC PARALYSIS—HYPERTHY ROIDISM 
TasLe t.—Record of the First Induced Attack* 


Muscular 
Date and Statu rime K, mEq./L. P, Mg./100 C¢ Involvement 


Oct. 21, 1955 
Control 2 p.m 44 None 
Spaghetti meal 5 p.m None 


200 gm. CHO orally, 
20 units insulin, and 
0.5 ee, 1:1,000 epinephrine 


12 p.m None 


Oct. 22, 1955 
Onset of attack 1m 
5:15 a.m 
30 mEq./L.1.V. and 1m 
4gm. orally of KC] a.m 
a.m. 
4.1. 
11 a.m 
12 noon 


* Muscle involvement is graded from 0 to 44 Note the correlation o fserum potassium and phosphorus levels with muscle in 
volvement 


and a two-hour level of 134 mg/100 cc. Blood muscle involvement were performed to compare 
potassium was 4.2 mEg/liter, and the inor the degree of severity with subsequent attacks and 
ganic phosphorus, 3.2 mg/100 cc. Twenty-four to evaluate potassium therapy. There was marked 
hour urine contained a normal creatinine of 1.8 weakness of the infra- and supraspinatus, del 
gm., creatine of 0.04 gm., coproporphyrin of 109y, — toid, biceps, triceps, and brachioradialis muscles; 
and no uroporphyrin mild weakness of the extensors and flexors of the 
During a 15-day period of observation his sleep hands, and mild weakness of the abductors and, 
ing pulse varied between 90 and 105. On limited  adductors of both hands. There was marked 
activity in the hospital he had no difficulty, but weakness of the hip flexors and extensors, moderate 
after going on pass, he noted a brief episode of weakness of the quadriceps and hamstring muscles, 
weakness which he attributed to the increased and marked weakness of the peroneus muscles 
activity. A full-blown attack of paralysis was in and extensor halluci longus The weakne 
duced in the following manner: At 5 p.m. on throughout the left leg and arm was similar in 
Oct 21, 
ghetti meal. At 12 p.m. he was given 200 gm. of Deep tendon reflexes were depressed throughout, 


1955, the patient was fed a large spa distribution but not as severe as that on the right 


carbohydrate orally, 20 units of insulin sub and there was no evidence of sensory nerve, 
cutaneously, and 0.5 cc. of 1:1000 epinephrine cramal nerve, or intercostal muscle involvement 
subcutaneously By 2 a.m. Oct. 22, 1955, the \ll subsequent attacks were similar in character 
patient complained of moderate weakness which and varied only in severity. This attack, by gross 
rapidly progressed, so that by 5 a.m. he wa muscle testing and by the patient’s subjective 
unable to sit up, turn over, lift his leg, or move evaluation, was considered his most severe episode 


his arms except the fingers. Detailed tests for 


) ! 


I 
1 


| ; } 
Wwe Pee ie ean WAL Sens eae Dadar Fig. 1 
‘ig 
j 6 a.m. Typical straight- 
ening of the ST segment 
with apparent prolonga 
VaR vn v2 v3 vu tion of the Q-T interval 
. by a prominent U wave 
, and diphasie to inverted 
" waves 


4 


{ Po 
: | "tae ane oat aol 


i a 
j ' 


Na 146 Phesp 2.2 





IRCHIVES OF INTERNAL MEDICINI 


If? AVR AVL AV? 


Fig. 2—Oct. 22, 1955, 
12 noon. Normal ECG 
with return of potassiun 
and phosphorus to nor 
mal serum levels 


K 5e7 


given 


30 mika 


intravenously ove 


m. he was 


At 6a 
of potassium chloride 


hour period. He also received a total of 62 
(4.50 gm.) of 
time. At 8:30 a.m , 
muscle strength. How 
had 
there wa 


Fable 1 


potassium and phosphoru 


potassium chloride orally durin 


this same there was no Sij 


nificant improvement in his 


ever, by 10 a.m. the patient shown definite 


improvement, and by 12 noon complete 


return of all musele function reflect 


the correlation of the 


with clinical course and response to therapy 


hypokalemia were demon 


(Figs. 1 


195 » = 


Typ al « hanges ot 


the electrocardiogram and 2) 


Oct. 26, 


strated by 
On the 


evening ot milder attack 


was under similar circumstance 


(Table 2 and Fig. 3) 
held this 


parison 


precipitated 
Potassium therapy was with 
ascertain, by con 


attack 


during episode to 


with the more severe induced 


whether administration actuall 


earlier, potassium 


Paste 2.—Record of the 


CGilucose 
rime Mg 
100 Ce 


Date and Statu 
Oct. 26, 1056 
Spaghetti meal 


20 units in 
1:1,000 epine 


200 gm. CHO orally 
sulin, and 0.5 ce 
phrine 


Oct, 27, 1955 


6:45 ¢ 
S15 ¢ 
10:15 & 
1215 p 
2:15 p 
S15 p 
830 p 


i 
4 
i 
i 
515 a 
1 
1 
i 


* Correlation of serum potassium and phosphorus to muscle involvement again i 
phorus and muscle involvement persisted much longer due to withholding of potassium therapy 


the blood glucose, serum sodium, serum calcium, or CO 


134 


! : , 
eer en we Aheefaeo 


An 


Phesp | .2 


Phe 


and blood potassium and phosphor u 


hortened the attack muscular weaknes Ss, re 


flex changes, 
tbnormalities did not return to normal until & p.m 

Frequent checks of the blood pressure and pulse 
luring this episode revealed no significant changes 
(Pros 


\dministration of 0.5 mg. of neostigmine 


effect on muscle 
and gal 


Measurements 


intravenously had no 


Musck 


stimulation 


lignin) 


function response to faradi 


van was subnormal 


of the arm, forearm, calf, and thigh muscles re 


vealed no change in size. A tourniquet applied 


to the right arm with a blood pressure cuff at the 
blood 


duced no improvement in the function of the right 


liastolic pressure level tor 45 minutes pro 


arm 
On Nov. 1, 
attach ot 


1955, the patient experienced a spon 


taneous moderate severity, again a 


blood 


changes 


chemistry and 


milli 


companied by — typical 


electrocardiographic Fort seven 


Induced Attack* 


Muscular 
volvemen 


$3.0) { 1.70 
140.0 4.70 
132.5 4.70 
132.5 4.70 
130.0 50 
130.0 3.00 
130.0 2.35 
135.0 2.60 
135.0 3.00 
145.0 4.06 
$5.0 4.60 
145.0 4.10 


evident. Low levels of potassium and pho 


There was no correlation with 


100, July, 1957 





PERIODIC PARALYSIS 
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equivalents (3.5 gm.) of potassium chloride orally 


every hour was associated with return of muscle 


function to normal within four hours. Through 
out this period of investigation he had been on a 
regular hospital diet added potassium 
After this last episode, the patient was placed on 
a low carbohydrate diet with 120 mEq. (9.0 gm.) 
of supplemental oral potassium chloride daily, No 


attack this diet 


(Tapazole), 10 mg 


with no 


spontaneous occurred while on 


Methimazole t.i.d., was be 
gun on Oct. 28, 1955, and continued through Nov 


23, 1955 5 drops t.i.d., was 
viven Nov. 16 through Nov. 28, 1955. By 
Noy. 15 the sleeping pulse had fallen to 82 and 
the patient had gained 10 Ib. in weight and clini 
cally appeared to be approaching adequate thyroid 
In addition, his serum PBI had fallen to 
100° «x 


potassium 


Potassium iodide, 


from 


control 


6.0y per The low carbohydrate diet and 


added chloride was discontinued to as 


would have any spontaneous 


Three days later he had 


certain whether he 
episodes while euthyroid 
an attack of paresis in the early morning hours 
lhe low-carbohydrate-high-potassium diet was 
resumed, and he further difficulty. On 
Nov. 28 a subtotal thyroidectomy was performed 
without The thyroid was hyperplastic and 
revealed partial Attempts to induce 
episodes in the manner previously utilized were 


had no 


event 


involution 


unsuccessful three weeks following surgery and 


at a three-month postoperative reevaluation. At 


this time the potassium, phosphorus, PBI, fasting 
blood sugar, and glucose-tolerance curve were nor 
mal. There were no symptoms or signs of hyper 


thyroidism, and there had been no spontaneous 


attacks of muscle weakness 


Comment 


It is apparent that cases of periodic paral 
three general 


vsis may be divided into 


Overholt et a 


Phosp 4.6 


HYPERTHYROIDISM 


big. 3 Serial leads ot 

Ve, Oct. 27, 1955. Note 
the progressive changes 
with the altered potas 
sium undo phosphorus 
levels. Initially there 1s 
lowering the amph 
tude of the wave and 
Na 130 appearance of the | 
XK 2.6 wave The ST segment 
Phosp 2.35 becomes straightened and 
the | wave isoelectric 

as the serum potassium 

decreases What appears 

to bt i dipha 14 wave 

actually a | 
the end of the tsoelectriv 
and the QO-' 
actually the 

interval Note also 
increase in the R 
witl thie hypokal 


0815 


wave at 


4 is 
Wave, 


2030 ()-[ 
135 the 

EK 52 Wave 

Phoep 4.1 emia 


groups. Commonly, they occur without ap 
parent associated systemic disease in several 


families. A 


is associated with hyperthyroidism, A 


members of certain sporadic 
form 
third 


either familial or related to another systemi 


group of cases do not appear to be 


disease. Attacks of the paralysis may be 


induced in susceptible persons by physostig 


mine, pilocarpine, parathyroid parathor 


mone, posterior pituitary ( Pituitrin), acetyl 


choline,’ prolonged use of corticotropin 


(ACTH), testosterone, insulin. epinephrine, 


desoxycorticosterone, mngestion ot large 


amounts of carbohydrates, and water diure 


1,8,1 . ) 
’ Shinosaki !® showed that periodic 


SIS 
paralysis associated with thyrotoxicosis is 


aggravated by thyroid administration, and 


Dunlap * noted recurrence of paralytic at 


tacks when his treated cases of thyrotoxi 


COSIS relapsed 


During an attack the phosphate may 


fall"! along with a decrease in the potas 


sium. However, there is a decrease in the 
urinary potassium and phosphorus, indicat 
ing a probable internal shift of jions.'1!7? 
It has been shown. that phosphate, potas 
sium, and glucose tend to transport togethe: 
to and from the blood. Insulin, epinephrine, 
or ingested glucose increase liver content of 
potassium and phosphorus It has been 
shown that deficiency of potassium at the 
neuromuscular junction results in paralysi 


122 
}4 
15 





1 
of the muscle. It is postulated that in pet 
sons with periodic paralysis there is an 
increased demand for potassium in glyco 
genesis and glycogenolysis due to some 
unknown defect in the muscle cell and that 
not enough potassium is left to resynthesize 
result 
13,14 


the high-energy phosphate system, 
ing in weakness 
McQuarrie '* has shown that a diet in which 


the ratio of carbohydrate to potassium 1s 


muscle or paralysis. 


higher than 75 to 1 causes attacks of paraly 
sis. This concept would be readily accept 
able if all cases showed definite changes in 


the amount of available potassium or re 


spond to adequate potassium therapy. How 


observations 
Seed)? 


certain contradictory 


ever, 
have been made, Tyler, and 
Hildebrand 18 did not observe dramatic im 
provement in the patients after giving po 
tassium. Tyler, in 1951, reported no fall 
in serum potassium in 33 cases of periodic 
paralysis during spontaneous and induced 
attacks.!° 
conditions as diabetic coma treated with in 
Addison's 


desox yveorticosterone, 


Low serum potassium in such 


sulin, disease treated with 


chronic — nephritis, 
and severe acute diarrhea have been unac 
companied by muscle paralysis of the severe 
11,17,19,20 


type found in periodic paralysis. 


Considerable investigation has been done 
in an attempt to explain these discrepancies, 
but as yet there has been no complete ex 
planation which applies to every case. This 
led “1 to conclude that the symp 


toms of periodic paralysis merely represent 


Hofmann 


the “final common pathway for widespread 
that it be 


considered a symptom complex rather than 


metabolic disorder and should 


a clearly defined disease entity.’ 


In reference to our case, the attacks of 


paralysis were similar to those previously 
the 
ment in muscle strength and deep tendon 


deseribed in literature. The improve 
reflexes was slow but definite after potas 
the first attack 


The second episode clearly demonstrated 


sium therapy in induced 
that withholding potassium prolonged the 
period of muscular weakness and the low 


serum levels of potassium and phosphorus 


136 


VM 


A, ARCHIVES OF INTERNAL MEDICINI 


Definite lowering of serum potassium and 
phosphorus was demonstrated in every at 
tack, and there was a good correlation of 
their level with electrocardiographic changes 
and with the status of the muscle and re 
flex changes. No cardiac arrythmia, cardiac 
enlargement, muscular enlargement, or sig 
nificant correlation to the blood glucose, 
sodium, caleium, or CO, was noted. Primary 
aldosteronism was ruled out by the absence 
of 


polydipsia, and hyposthenuria. The electro 


hypertension, hypernatremia, polyuria, 


cardiographic changes were typical of 


hypokalemia. They demonstrated, in the 
earlier stage, flattening of the T wave and 
a prominent U wave. As the degree of 
hypokalemia increased, the RST segment 
became depressed and the T wave became 
Interestingly, the 
Most au 


thors state that the Q-T interval is pro 


inverted or dyphasic. 


height of the R wave increased. 


longed because of the broadened T wave. 


o" 
o3 


LLepeschkin, cited by Fenn,” 
lieves that the Q-T is actually decreased 


however, be 


and ascribes the apparent prolongation to 
the U 


dyphasic or notched T 


wave, which may be mistaken for the 
A Wencke 


wave. 
bach phenomenon has also been describe 

The attacks of periodic paralysis in this 
case were clearly related to the carbohydrate 
metabolism. It was shown that high carbo 
hydrate intake, with or without insulin and 
epinephrine, induced attacks. I'urthermore, 
after the patient was placed on a low-carbo 
diet, further 


occurred. 


hydrate-high-potassium no 
attack 


when the patient approached the euthyroid 


spontaneous However, 


state, the special diet was discontinued, and 
he 


three days 


promptly had an attack of paralysis 
later. The 
high-potassium diet was reinstituted with 
The 


mission following the return to 


low-carbohydrate 


no further episode. spontaneous re 
a regular 
diet, although the serum PBI was normal 
and the hyperthyroid state was approaching 
normal, deserves further clarification. Our 
goal was to suppress adequately the hyper 


More 


prolonged medical therapy or subtotal thy 


thyroidism to permit early surgery. 


lol. 100, July, 1957 
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roidectomy would be necessary to return 
the patient to a completely euthyroid state. 
It is very likely that there was still some 
excessive thyroid hormone effect present, 
prompting spontaneous exacerbation when 
diet 


one 


the low-carbohydrate-high-potassium 
was this true, 


may postulate a relatively high sensitivity 


discontinued. If were 
to the thyroid hormone in this condition. 
Three months following surgery the fasting 
blood 


were normal, and it was no longer possible 


sugar and glucose tolerance curve 
to induce attacks. 

It is not completely clear how thyrotox 
cosis and periodic paralysis may be related. 
Since thyroxine tends to mobilize glucose 
from glycogen '* and potassium shifts from 
the cells with the sugar,** one would not 
expect a low serum potassium and paralysis 
consequence of the endocrine 
aL 


potassium preoperatively 


as a direct 


disorder. Pedersen et examined the 


serum levels of 
and postoperatively in 15 cases of hyper 
thyroidism without finding abnormal values. 
Hildebrand and Kepler’* felt that hyper 
thyroidism brings out a latent tendency 
towards periodic paralysis in the affected 


Many 


periodic paralysis also have a palpable thy 


persons. patients with familial 


roid without showing obvious signs of hy 


peractivity of the gland.*4. There is a 


rather high incidence of goiter in these 


families as well. In our case the patient 


was not aware of the mild symptoms of 
hyperthyroidism until they were elicited on 
detailed questioning. The picture may be 
further confused by the profound anxiety 
that often attends the episodes of paralysis 
The fact that 


comes on after puberty and tends to regress 


periodic paralysis usually 
with age and decrease during pregnancy 
suggests to some a primary endocrine dis 
order.*”) One cannot help but speculate as 
to whether many of the cases previously 
described might not have had mild hyper 
thyroidism which would be detectable by 
our more refined tests such as a serum PBI 


emphasize that this disease is not entirely 


determination or uptake. It is well to 


Overholt et a 


PARALYSIS—HYPERTHY ROIDISM 


benign, for several fatalities have been re 


ported. very case should be thoroughly 
evaluated for thyroid overactivity, since all 
of the reported cases have shown prompt 
paralysis 
{ 


disappearance of the attacks of 


with the cure of hyperthyroidism 


Summary 


As case of periodic paralysis with asso 


ciated hyperthyroidism is presented, and 
the literature is briefly reviewed. 

Attacks were induced by a high carbohy 
drate intake, insulin, and epinephrine, and 
were prevented by a low-carbohydrate-high 
potassium diet 

There was good correlation of the degree 
of muscle involvement and electrocardio 
graphic changes with serum levels of po 
tassium and phosphate. Potassium therapy 
definitely shortened the attacks 

Spontaneous episodes of paralysis did not 
occur, nor was it possible to provoke an 
attack following thyroidectomy. Hyperthy 


roidism should be ruled out in each case 


of pel iodic paraly SIS. 


Medical Service, 2nd 
180, New York 


Hospital, APO 


Gene ral 
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Treated with Prednisone 


Central Nervous System Sarcoidosis Successfully 


D. P. FITZPATRICK, M.D., and G. E. EWART, M.D., Richmond, Va. 


Sarcoidosis is defined as a chronic indolent 
and benign disease of unknown cause in 
volving skin, lymph nodes, eyes, salivary 
glands, lungs, and bones of the hands and 
feet.! 


can involve practically every organ system 


It is also well known that sarcoidosis 


of the body, including the central nervous 
system.”* The incidence of nervous system 
involvement in this disease is estimated be 
tween 1% and 5%, with lesions commoner 
in peripheral and cranial nerves than in the 
central nervous system,.?*° Colliver, Hook, 
and Meyer et al. discuss the problem of 
nervous system sarcoidosis but do not report 
any cases treated with steroid hormones.**" 


Pennell reported two cases of central 


nervous sarcoidosis treated with 


corticotropin (ACTH) and cortisone with 


system 


out beneficial effect.?7 Olsen, on the other 
hand, discussed a case of sarcoidosis with 
Bell's palsy and spinal fluid changes treated 
with corticotropin and streptomycin with 
rapid recovery.* On review of the literature, 
we were unable to find any cases of central 
nervous system sarcoidosis favorably treated 
with steroids. However, it is becoming more 
evident that steroid therapy has a place in 
the management of sarcoidosis, especially in 
those cases in which vital structures are in 
volved or hypercalcemia and renal insuf 
ficiency occur.*!* It is the purpose of this 
paper to report a case of sarcoidosis with 
marked involvement of the central nervous 
system successfully treated with prednisone 


Report of Case 


\ 32-year-old Negro admitted to 


hospital on 


man Was 


an outside March 25, i955, in a 


Submitted for publication Sept. 26, 1956 
Medical 


istration Hospital 


From the Service, Veterans’ Admin 


\vailable 


was 


comatose state. history 
but the 


personality 


Was poor, 


patient said to have developed 


changes, lethargy, drowsiness, and 


frequent headaches over the past three or four 


years. He was seen by his family physician, 


who described a rapid change to a semicoma 


tose state with a right hemiplegia over a 


period of 24 hours. Physical examination on 


Negro 


comatose state, unresponsive to commands, but 


admission revealed a young man in a 


responding to painful stimuli. The blood pres 
sure was 120/75; pulse rate, 84, and temperature 
98.6 F lhe deviated to the lett 
The corneal right 
Chere 


eyes were 


reflex was absent on the 


was suggestive blurring of the opti 
disks, rigidity of the neck on flexion, and flaccid 
face and the 


The Hoff 


negative bi 


paralysis of the right side of the 
and lower extremities 


Babinski 


and the 


right upper 


mann and signs were 
reflexes 
fluid 


lymphocytes pre 


tendon 
Spinal 


with 


laterally, deep wert 


increased on the right. studies 


showed a_ pleocytosis 
marked protein, de 
fluid 


Subsequent 


dominating, 


creased 


mncrease in 


sugar, and an increased spinal 


pressure of 220 mm. of water 


lumbar punctures were essentially unchanged 


except that the spinal fluid pressure was within 


normal limits. Complement fixation tests were 


negative for lymphocytic choriomeningitis 


eastern and western equine encephalomyelitis, 


St. Louis encephalitis, psittacosis, and lympho 


granuloma venereum. MHeterophile agglutina 


tions were negative. Hemogram and cardiolipin 
Urinalysis was normal 


Cultures of the 


were normal except 


for 2+ albuminuria, 


fluid 


bacilli, 


spinal 


were consistently negative for tuberck 


fungi, and bacteria. ‘Total serum pro 


teins were consistently elevated, with an in 


globulin fraction. Cultures of 


blood 


showed an abnormal 


crease im the 


the sputum and the also 


Chest 


were negative 


film density in the 
region of the right pulmonary artery and slight 
enlargement Repeat films 
that the 


Two electrocardiograms showed 


ventricular were 


unchanged except heart was thought 
to be smaller 
depressed S-T segments and ‘J 
in V; Ve and 


but a subsequent electrocardiogram was 


Wave inversion 


through inverted TIT) waves in aV;y 


inter 
normal limits 


preted as within 
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he patient was thought to have tuberculous 


meningitis and treated for five months with 


isoniazid, streptomycin, and aminosalicylic acid 


The patient ran a febrile course for three 


weeks, but after this time he slowly improved, 


as evidenced by clearing of his mental status 


and hemiplegia. However, despite five months 


of antituberculous treatment, the patient be 


markedly 


of headache and 


came worse. He complained bitterly 


became irritable and agitated, 


she pt excessively, and had episodes ol tever He 


Admin 
with the 


transferred to the Veterans 
Hospital, Richmond, Va., 


diagnosis ot 


vas then 
istration 
tentative space-occupying lesion 
of the 

On admission to the 


brain 
Veterans Administration 


Hospital, the patient was found to be agitated 


only Phe 
108, and 


oriented to 
124/80; the pulse, 
orally. He 
base Phe 


coordina 


combative, and person 
Was 


101.4 F 


WwW ide 


blood pressure 
the temperature, was ob 


with a fundi 
Motor 
tion appeared normal 


The 


negative 


erve d to walk 


strength and 


Sensation 


were negative 


could not be 


evaluated Hoffmann and Babinski sign 


There were cervical 


The 


Kunuchoid 


palpable 


were 


lymph nodes liver and spleen were not 


features, female distribu 


palpable 
tion of hair, and atrophic testes were noted 


total protein 


Laboratory studies revealed a 
with 3.9 gm 
White blood cell 
neutrophils, 37% 

10% eosinophils 


determinations 


of albumin and 4.5 gm 
4250, 


ot 8.4 gm., 


count was 


of globulin 
10% 


monocytes, 


"Of 


lymphocytes, 7% 
Several total 

blood = cell 
Hemo 


rate was 31 


with 
and 
white 


protein and 


counts were essentially unchanged 


13 gm., sedimentation 
nitrogen was 9 mg. per 100° cx 
was 96 mg. per 100° ce 
Protein-bound iodine 100 ce. Total 
was 278 mg. per 100 ce. Culture 


globin 
Blood 


serum 


was 
urea 
and calcium 
was 3.7y pet 
cholesterol 
of the spinal fluid were negative for acid-fast 
Spinal fluid pressure was 140 
fluid 


spinal fluid wa 


bacilli and fungi 


mm, of water, with normal dynamics. The 


was clear. Votal protein of the 


300 mg. per 100 cc., the sugar was 51 mg. per 


LOO ex mbq/liter 


chlorides were 121 


lwenty-nine cells 
ix lymphocytes and three neutrophils 


and 


were counted, with twenty 


Re peat 


kin tests with first- and second-strength tuber 


culin were negative Chest film revealed 


marked increase in size of the right paratra 


cheal and bilateral hilar nodes 


In view of the abnormal chest film, dyspro 


tcinemia, eosinophilia, persistently abnormal 


fluid 


a scale Nie node biopsy Was done 


spinal changes, and negative skin tests, 


rhe histologic 


diagnosis was lymph node granuloma, consis 


tent with sarcoidosis The patient’s clinical 


cours¢ became progressively Worse He 
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observed to to complan bit 
terly of 


aroused. He ran an intermittent febrile 


sleep excessively, 


headache, and to be agitated when 


course 


Isoniazid and streptomycin were continued 


prophylactically Because of the downhill 


course of the patient, he was given prednisone 


in initial doses of 80 mg. daily, which was 


reduced to 40 mg. in two days and then to 20 


mg. aS a maintenance dose. Four days afte 


initiation of steroids, he complained less of 


headache, was less agitated, and became afe 


After 10 


considered a 


brile days ot therapy, he was no 


longer nursing problem. Chest 


films taken 7 and 12 weeks later showed a defi 


nite decrease in the size of the right paratra 
hilar 
marked 


improvement, the prednisone 


cheal and bilateral masses 


clinical 


Because of the and x-ray 
discontinued 
Shortly 


slept for 


Was 


alter three months of treatment 


thereafter, the patient became febrile, 


long intervals of time, and again complained 


of headache Prednisone was resumed after 


two weeks, resulting in marked clinical im 
provement 

During the follow-up period of months 
well. He has 


Follow 


Nine 


the patient has remained been 


continued on maintenance prednisone 
further regression 


Hemo 


proteins are al 


up chest films have shown 


hilar 
total 


of the paratracheal and masses 


gram, urinalysis, and 


normal, Spinal fluid findings studied in August, 
1956, have 
140 mm 
fluid 
vas 76 mg per 
100° ex 


improved, Spinal fluid pressure was 


of water, and no cells were seen, The 
Total 


100 cc.; 


was clear, protein determination 


the sugar, 58 mg. per 
118 mE q/liter 


and the chloride Ss, 


Comment 


It seems reasonable to assume that the 


clinical findings in this case are consistent 
with sarcoidosis primarily involving the cen 
tral This is said because 
of the 
somnolence, confusion, agitation, and hemi 


nervous Sy stem. 


clinical picture of headaches, 


plegia. Abnormal spinal fluid findings were 
present and consisted of increased spinal 
fluid pressure, persisting spinal fluid pleocy 
tosis, increased spinal fluid proteins, and de 
creased spinal fluid sugar. These, in the 


presence of negative skin tests for tuber 


culosis; many negative spinal fluid cultures 


for acid-fast bacilli, fungi, and bacteria 
normal complement fixation studies for viral 
diseases of the central nervous system; nega 


tive studies for tumor and tuberculosis. and 
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PREDNISONE IN ( S SARCOIDOSIS 


the positive findings of abnormal hilar 
paratracheal densities and biopsy showing a 
granulomatous lymph node consistent with 
sarcoid, make central nervous system sar 
coidosis the most likely diagnosis. 

The beneficial effect of prednisone in this 
case is noteworthy and clear. The patient 


underwent a prompt remission clinically. 
Serial chest films showed a progressive de 
crease in the size of the paratracheal and 
hilar masses. Laboratory findings also im 
proved as evidenced by a return of elevated 
globulin fraction of the serum to normal 
and a loss of eosinophilia. One of the most 
remarkable results of treatment was_ the 
improvement in the spinal fluid. 

It is interesting to note that the patient 
relapsed when prednisone was withdrawn. 
It is not likely that this was due to a re 
bound phenomenon, as the drug was discon 
two weeks. 


tinued for During this time 


the patient did not improve but became 
eXCcessive 


The oc 


clinically worse, with fever, 


drowsiness, and severe headaches. 


currence of an exacerbation of the disease 


when the drug was discontinued and _ the 
improvement noted when prednisone therapy 
was resumed is deemed further evidence that 
prednisone exerted a favorable effect on 
this man’s illness and evidence against a 
The 


with 


spontaneous remission of sarcoidosis. 
patient’s clinical well-being coupled 
measurable improvement in chest films, lab 
oratory tests, and spinal fiuid while on 
maintenance therapy of prednisone is addi 
tional evidence that sarcoidosis with central 
nervous system involvement is benefited by 
steroid therapy. 

It is our feeling that patients with sar 
coidosis treated with steroid hormones 
should also be given antituberculous chemo 
therapy. This is done because of the occa 
sional development of tuberculosis — in 
patients with sarcoidosis and the well-estab 
lished, harmful effect of prolonged steroid 
hormone therapy in patients with tubercu 
losis. However, in patients with sarcoidosis 
involving vital structures, it seems that the 


need for steroid therapy far outweighs the 


Fitepatrick—Ewart 


langer of tuberculosis developing during 
treatment. 

Therefore, it is concluded that these pa 
tients should be treated with steroids if 
their disease is progressing or if their clin 
ical condition is serious. To wait for spon 
taneous remission to occur in the face of 
a seriously ill patient with central nervous 
system signs might well be disastrous. 

It is that 


a serious disease if vital structures are in 


well established sarcoidosis 1s 


when hypercalcemia and_ renal 
3,10,12,14 It 


volved or 
insufficiency occur. is reported 
that sudden death may occur from sarcoid 
involvement of the heart or central nervous 
system.* Since steroid therapy exerts a 
favorable effect upon sarcoidosis and may be 
life-saving, the responsibilities of the physi 
cian in establishing the nature of the illness 
are increased, In any patient admitted or 
seen in coma, convulsing, or with signs of 
increased intracranial pressure, sarcoidosis 
should be considered in the differential diag 
nosis. Meyer et al. reported a patient who 
was explored neurosurgically because of 
rapid fatal development of increased intra 
cranial pressure due to sarcoidosis.® Since 
the pituitary and hypothalamus are involved 
on occasion, central nervous system sat 
coidosis should be considered as a possible 
cause of diabetes insipidus and hypopitui 


714 Saliant points that may lead to 


tarism. 
a diagnosis of sarcoidosis in a patient with 
an obscure neurological disorder are lym 
phadenopathy, a palpable liver or spleen, 


skin lesions, eye lesions, and joint deformity 


An elevated serum protein determination o1 


globulin fraction is of great importance, 


and a negative second-strength tuberculin 
test is also helpful. A 
The 


hilar and paratracheal lymph nodes 


chest film is often 


characteristic presence of enlarged 
with or 
without pulmonary infiltrations suggests th 
possibility of sarcoidosis as_ the etiology 
X-ray of the hands and feet may on occa 
sion show lesions of sarcoidosis, espe jally 
in the presence of peripheral joint deformity 
without joint pain. An abnormal electro 


cardiogram in the presence of other suspi 
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cious findings of sarcoidosis may bring up 
the question of sarcoid involving the heart 
fluid 


sarcoidosis are 


Spinal findings in central nervous 


system not diagnostic, but 
show moderate pleocytosis with lymphocytes 
predominating and increased proteins and 
chlorides, and the spinal fluid sugar may be 
decreased,’ Therefore, whenever clinical 
findings suggest the possibility of sarcoidosis 
an attempt for a histologic diagnosis should 
be made, as institution of steroid therapy in 


central nervous system sarcoidosis may be 


life-saving and dramati 


Summary 


central nervous 


\ Ast ot 


coidosis successfully treated with prednison 


system sal 


Is pre sented 


} 


The seriousness of some manifestations of 


sarcoidosis and the importance of steroid 


treatment of these are discussed, Salient 


points in the diagnosis of sarcoidosis ar 


briefly mentioned 


Veterans Administration Hospital (19) 
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Diabetes Insipidus Following Head Injury 


HOWARD H. HIATT, M.D., and SAMUEL LOWIS, M.D., Boston 


The paradox of hyperosmolarity of the 
extracellular fluid and reduced urinary ex 
cretion of sodium and chloride is frequently 
suffered 


encountered in who have 


We have recently successfully 


persons 
head trauma 
treated this complication with posterior pitu 
itary extract in a patient who had sustained 
a severe head myury. evidence is presented 
to suggest that the electrolyte disturbance 
was the result of the development of dia 
betes insipidus. Diabetes insipidus resulting 
in hypernatremia in a patient with brain 


damage was first discussed by Peters.! 


Report of Case 


\ 39-year-old comatose male painter was trans 
ferred to the Beth Israel Hospital from the Hale 
Mass., on Jan. 28, 1956 


Eight days previously he had fallen 14 ft 


Hospital, Haverhill, 
irom a 
scaffolding and struck the right frontal portion of 
his skull on a concrete surface. He had been un 
conscious from the time of the fall. Examination 
at the Hale Hospital had revealed bleeding from 
both ears, marked chemosis of both conjunctivae, 
dilated and fixed pupils, flaccidity, and areflexia 


had 


airway, 


\ tracheotomy been carried out to insure 
urethral 
His had 
daily, and the urine 


He had 


been maintained on intravenous fluids and had re 


adequacy of his and constant 
done 


1000 cx 
gravity had been as high as 1.020 


drainage was being urine output 


been in excess of 


specihe 


ceived penicillin and intravenous sulfadiazine along 
with sodium bicarbonate daily 

Physical examination revealed a well-developed 
Cheyne-Stoke 
150/90: 


comatose with 
respirations. Blood 
102 KF; pulse, 120 


right frontal 


well-nourished man 


pressure was tem 


perature, There was a contu 


sion over the area, with marked 


soft-tissue swelling, crepitus, and fragmentation 


of the right ascending process of the maxilla and 
was dried blood in both ears 


fluid 
and left orbital 


nasal bones. There 


with a slow flow of clear from the left 


There were massive right hemor 


The right eye was proptosed downward 


rhages 
Received for publication Sept. 11, 1956 
From the Departments of Medicine and Surgery, 


Beth Israel Hospital and Harvard Medical School 


and outward. The conjunctiva ballooned through 


the palpebral fissure, and there was subconjunc 
The dilated and 


The right arm was markedly swollen 


tival hemorrhage pupils were 
fixed trom 
the hand Chere 


a tracheotomy tube in place, draining blood 


to the midshaft of the humerus 


was 


tinged mucopurulent secretion, There were rhonchi 


over both lung fields posteriorly. Cardiac and ab 


dominal examination was not remarkable. There 


flaceidity and ar 


limb 


was no edema. There were 


flexia, with occasional slight movements on 


painful stimuli 
13.3 gm . the 
73% 


had a spe 


hemoglobin was 
13,000, 
The 


contained no 


On entry the 
blood cell 
morphonuclear leukocytes 
1.012 


white 


white count, with poly 


urine 


cific gravity of and protein, 


cells, or casts 


Hale Hospital on 


sugar, acetone, cells, red 
Blood studies carried out at the 

the morning of the day of entry included a serum 
Na of 142 mEq/liter; K, 4.0; Cl, 93, and COs, 33 
portable X-TAy patehy 


Examination by suggested 


pneumonia of the right lung, thought to be due 


to aspiration. The patient was placed in an oxy 
gen tent and given 500,000 units of penicillin and 
0.5 gm. of streptomycin every six hours. Because 
and the 
500 ce. of 5% 
(D/S) to supplement the 
500 cc. of 5% D/S and the 1300 ce. of 5% 
(D/W) had 
prior to transfer to the Beth Israel Hospital 
The 
blood and urine studies 


Table 


evidence of 


of the slight alkalosis normal urinary 


function he was dextrose 1 


0.9% NaCl solution 


given 


dex 


trose in water which he received 


water and salt intake, urine output, and 


are described in the Figure 


and the There developed shortly after 


entry impaired renal reabsorption of 


water, as indicated by comparatively large urine 


volumes and by hemoconcentration. Urinary ex 


cretion ot sodium and chloride decreased, con 


comitant with a rise in the serum sodium and 


chloride concentrations. On his fourth hospital 
day the patient's serum sodium had risen to 159 
123, and his K, to 5.1 At 
fluid for 


exceeded 100 cc. per 


mg/liter; his Cl, to 
this time, withholding o 
12 hours, his 
hour, and the specific gravity of each urine sample 
than 1.006 


0.25 cc. of 


despite the 


urine volume 


was no greater Following the admin 


istration of vasopressin tannate im oil 


there occurred a fall in the urine volume to 10 


ce. per hour, a urinary gravity to 
1.022, 


ot serum 


rise in spect 


restitution toward 


The effects of the 


and a gradual normal 


electrolytes Vaso 
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TIME—HOURS 


pressin were apparent for approximately 60 hours 


The effect on urinary sodium and chloride excre 
sodium, which had 


first 


tion was marked. The urinary 


decreased steadily during the four days ot 


hospitalization and which was virtually absent at 


the time of the administration of vasopressin, 


gradually rose over a period of three days and 


thereafter approximated the sodium intake. Chlor 


ide excretion increased concomitantly. The “es 


cape” from the effects of the vasopressin Wa 


marked by a return to relatively large urine vol 


umes with low specific gravity, increasing hemo 


concentration, and fall in urinary sodium and 


chloride. However, these phenomena were neve 


© marked as during the initial episode. On sey 


eral occasions during the second week of hospital: 


zation the administration of aqueous va opressil 


intramuscularly or intravenously was followed b 


a fall in urine volume and a rise in specific gray 


ity, although this response was not constant, In 


gravit 


observed im. the 


addition, during this period urine 
1.012 was 


therapy 


specifi 


as high as occasionally 


absence of Interpretation of these ob 


servations, however, is made difficult by the un 


doubted development of renal damage on the ses 


enth hospital day during an eight-hour period of 


vascular collapse and anuria. Following t epi 


sode protemuria was constant 


The patient’s course was marked by an 


sion of the pneumonic process despite 
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observed inh 
patient follow 
intramusculai 

0.25 cc. of 


tannate HT 


Changes 
omatose 
ing single 
myection of 
vasopressin 


oil 





ministration in order, of tetracycline and 


erythromycin, agents to which the invading Staphy 
lococcus aureus had manifested in vitro sensitivity 
and 


Phere were 


Stokes 


requent periods of cyanosis, 


Cheyne respiration observed almost 
fifth 
to explore the 


local 


of intracranial 


Was 


constantly. On the hospital day temporal 
subdural 
anesthesia. No local 


found, but 


burr holes space were 


evidence 
there 


made under 


hematoma was 


was extensive fragmentation of the skull on the 


right and marked contusion of the surface of the 


brain bilaterally 
| xcept tor the appearance ol bilateral extensor 


plantar reflexes and the occasional movement of 


extremities, the patient showed no alteration ot 


cerebral function during hospitalization. Periods 


of hypotension and respiratory distress were fre 
quent 


Phe patient died quietly on his 15th 


hospital, 23 days after the occurrence of his acci 


dent. Permission for a postmortem examinatiot 


could not be obtaimed 


Comment 


Hyperosmolarity of the extracellular fluid 


a more frequently reported complication 


in patients with head injury than is polyuria 


fall 


In our subject, the rise in serum and the 


100. Ju : 195, 
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vere 
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Hiatt 
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crit, 
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INSIPIDUS AFTER 


HEAD INJURY 


f aqueous Vasopressin 


in urinary sodium and chloride were far 
more striking than the increase in urine 
volume. The course of our patient, how 
ever, suggests strongly that inadequate 
production of antidiuretic hormone was re 
sponsible for the electrolyte abnormalities 

During the first 86 hours of hospitaliza 
tion the total fluid intake was 8800 ml. His 
total urine volume during that period was 
11,000 ml. Because he was febrile, the daily 
insensible water loss undoubtedly exceeded 
1000 ml. Hence, the total water output 
during this period was at least 15,000 ml., 
or over 6000 ml. more than the patient 
received. This deficit adequately explains 
the rise in serum Na and Cl, particularly 
since the urinary excretion of these ions 
virtually ceased. The phenomenon of a fall 
ing urinary Na and Cl simultaneous with a 
rise in the extracellular concentrations of 
these minerals has been observed in patients 
with diabetes insipidus following withdrawal 
of hormonal therapy,”’ as well as in dehy 
dration states in animals with normal 
pituitary function.* The fall in urimary ele 
trolytes reflects the increased tubular reab 
sorption of Na and Cl which accompanies 
a contraction of extracellular fluid volume 
Not until several hours after the administra 
tion of posterior pituitary hormone did 
urinary Na and Cl excretion rise. This 
delay may reflect the time required for 
significant water retention, which has been 
shown by Leaf et al. to lead to increased 
renal excretion of these electrolytes > ‘That 
our patient’s 24-hour urine volume never 
exceeded 4200 ml, may be explained in part 
by what was probably a low urinary excre 
tion of solutes. (His intake of solutes dur 
ing the first week of hospitalization 
consisted only of 5% dextrose solutions and 
small amounts of sodium and potassiun 
chloride.) It has been shown in patient 
with profound diabetes insipidus that uri 
nary volumes can be markedly reduced by 
limitation of intake of solutes.* In addition 
the relatively small urine volumes may have 
resulted from some endogenous production 


of antidiuretic hormone. The intermittent 


14 





A 


finding of a urine specific gravity over 1.010 


in the absence of hormone therapy during 
the second week of hospitalization followed 
an episode of prolonged and profound hypo 
while the urine concentra 


tension. Hence 


tion might have been a_ reflection § of 
endogenous posterior pituitary function, the 
possibility exists that it was rather a mani 
festation of a reduced glomerular filtration 


Both del 


Greco and de Wardener ® and Berliner and 


rate consequent to hypotension. 
Davidson? have recently shown that a re 
duced filtration rate lead to a 
trated the 
pituitary principle.® 


may concen 


urine in absence of posterior 


While our patient’s head injury was of 
to death, 
management of his electrolyte disturbances 


such magnitude as result in his 
was greatly facilitated by the administration 
of posterior pituitary hormone. An exam 
ination of several reports concerning serum 
hyperosmolarity in patients with brain dam 
age 6-11 


patients this complication occurs as 


suggests that in at least some such 
a result 
of derangement in posterior pituitary func 
tion and that the administration of posterior 


pituitary extract might prove beneficial 


Summary 


A rising serum sodium and chloride, mild 
polyuria, a dilute urine, and very low uri 
nary excretion of sodium and chloride wert 
observed in a patient who had suffered a 
Improvement followed 


of 


severe head injury 
the 


hormone. 


administration posterior 
It 


hyperosmolarity and low urinary electrolyt 
the of 


pituitary 


is suggested that the serum 


excretion were result diabetes in 


sipidus 
Melvin 
Dr 
management 
this 
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Iribeman referred this 
Arnold S 
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Clubbing and Hypertrophic Osteoarthropathy 


Two 


Unusual Cases 


DANIEL KAHN, M.D., West Haven, Conn. 


Marie,’ in 


1891, first described the syndrome that bears 


1890, and Bamberger,? in 
their name, more widely known as hyper 
trophic pulmonary osteoarthropathy. Since 


that time, medical literature has recorded 
divergent opinions regarding the incidence 
of this disorder in certain diseases and th 
relationship of simple digital clubbing to 
hypertrophic osteoarthropathy. 

It is accepted that a variety of common 
pulmonary lesions, most notably broncho 
genic carcinoma, empyema, bronchiectasis, 
and pulmonary abscess, as well as rarer 
conditions, such as carcinoma of the thy 
mus * and pleural mesothelioma,’ may be 


The 
tion of hypertrophic osteoarthropathy be 


associated with the disorder. recogni 


comes of great import when it is realized 
that it may be the earliest sign of broncho 
genic carcinoma. It has been emphasized 
that osteoarthropathy may precede, by as 
much as 18 months,” the pulmonary symp 
toms of neoplasm of the lung, in contrast 
to the slowly developing chronic variety 
associated with suppurative processes. Since 
digital clubbing may be the first manifesta 
tion of osteoarthropathy, the possibility of 
bronchogenic carcinoma must be considered 
in its presence 

Of less universal recognition is the fact 
that clubbing and the periosteal proliferation 
of osteoarthropathy may also occur in a 
number of various and apparently unrelated 
These 


subacute 


nonpulmonary conditions. include 


myelocytic leukemia," bacterial 


endocarditis,’ myxedema,’ carcinoma of the 


Submitted for 1956 
Medical 
Administration Hospital, West Haven, Conn., and 
Yale University School of Medicine, New 


(Conn 


publication Aug. 3, 


From the Services of the Veterans 


Haven 


nasopharynx,” biliary cirrhosis,” - 


and sprue 
he incidence of clubbing in cyanotic con 
genital heart disease has been estimated as 
35%-40% "| Vogel et al 


that the bony and synovial changes of osteo 


>and Pugh ™ state 


arthropathy do not occur in uncomplicated 
cyanotic congenital heart disease, although 
this 
quoted by 


Two 
1s 


remains controversial cases afr 


Ray and Fisher as instances 
of osteoarthropathy in congenital heart dis 


M had simple clubbing 


case Howeve r, one 
without mention of bony changes and_ th 
other * was complicated by bacterial endo 
Mendlowitz !* and Locke,” 


that 


carditis never 


theless, § maintain clubbing = and 


osteoarthropathy are merely stages in the 
evolution of the same process and that bony 
changes may be found in any condition with 
which clubbing is associated, including con 
Schnitker ' recog 


nizes the rarity of the association, although 


genital heart disease. 


17 which authentically 


conceding two cases * 
illustrate the relationship 
cases Of clubbing and 


The following 
osteoarthropathy are presented because © 


their unusual nature and because they may 
help to clarify some of the questions herein 


raise d 


Report of Cases 


year-old white mat 
Veteran's Ho 


treat 


CA | The patient, a 49 
was referred to the West 
March 7, 1956, 
“peripheral 


Have MN 


pital on for evaluation and 


ment of vascular disease.’ For ix 


noticed swelling and aching of hi 


onths he had 


feet, ankles and knees, without redness, warmth, 


or tendernes This discomfort was worse late 


day, after standing or walking. On direct 


questioning, he admitted to an unpleasant teeling 


of fullne in the tips of all digits, with a notice 


thle swelling and pink discoloration He had mild 


fatigability and = slightly productive cough over 
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knees he clubbing, erythema, and diaphoresis 
previously noted in the finger and toe tips showed 
a distinct decrease 

Comment.—This case illustrates, first, the 
protean appearance osteoarthropathy may 
present. Initially the arthralgia and swelling 
of the ankles and feet were considered duc 
to vascular disease or rheumatoid arthritis 
Among the classical features of hypertrophic 
osteoarthropathy are bone pain aggravated 
by the dependent position of the extremities ; 


, clubbing; redness, warmth, glistening, and 
Fig. 1 (Case 1).—Bronchogenic carcinoma, il 
lustrating digital clubbing of the hand 


perspiration of the skin of the affected 


regions; bone tenderness, and rapid disap 
ae. ee eee ihe 
this period of time, but no fever, recent weight Pearanece of the pain and swelling after 
loss, or anorexia Past history revealed that he treatment 
smoked one to two packs of cigarettes daily for This patient also demonstrates the impor 
- 1 . » ° 
many years and had nondisabling bilateral pe tance of clubbing and osteoarthropathy as 
cavus for 13 years ° ; — : ee 
one of the earliest manifestations of bron 

On physical examination, positive findings were : ‘ . Maes irs 
Lienited to the extremities. Bilateral pes cavus wa chogenic carcinoma. [ven after clinical 
present, There was marked clubbing, with erythe attention was focused on the possibility ot 
ma and increased diaphoresis, of the tips of all 4 pulmonary malignancy, the initial chest 
digits (Fig. 1 Non-tender swelling of the ankle ; ; 

. ee i Patients film and bronchoscopy were interpreted as 
and feet, with moderate pitting, was noted (Fi Ty | i ; 
‘ ot , ag SIS as c¢ ‘ 

,) Ihe knees and lower tibiae were tender negative le diagnosis was confirmed onl) 
Examination of the lungs was not remarkable by the use of cytological examination and 
Complete blood cell count, urinalysis, sputur 


cultures, and electrocardiogram were normal \ 
Fig. 2 (Case 1).—Note digital clubbing of tl 


photoroentgenogram and initial full chest film were 
feet ond marked soft-tissue swelling of the ankles 


not remarkable, and films of the extremities re 
vealed no evidence of hypertrophic osteoarthrop 
athy Although bronchoscopy on two occasion 
revealed no endobronchial lesion, bronchial wasl 
ings, as well as sputum specimens, were positive 
on Papanicolau smear for carcinoma cell R¢ 
peated films of the chest in expiration, inspiration 
and overexposure disclosed a density in the left 
hilum, VPlanigrams revealed an indistinct densit 
in the left lower lobe posteriorly, behind — the 
cardia hadow 
Left thoracotomy and pneumonectomy were pet 
formed on April 4, 1956. A firm 7 cm. diametet 
mass was seen in the posterolateral basal segment 
of the left lower lobe extending to the diapl rag 
matic pleura. There was a 2 cm. diameter le 
impinging on the left lower lobe bronchu 
from its origin, with bronchial dilatation dist: 
knlarged lymph nodes were observed along 
bronchus leading to the hilum, extending to 
carina and also adjacent to the esophagus. Patl 
logical diagnosis wa mixed epidermoid 
adenocarcinoma of the lung, with epidermoid it 
vasion of lymph nodes ' a % 
Postoperatively the patient was ambulated witl ‘ > ‘ 4 
in four to five days and reported disappearance j + a 
ot the pain and swelling in the ankles, feet, and 
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CLUBBING VD) HYPERTROPHI( 


Fig. 3 ase EKisenmenger’s complex, illus 
trating digital clubbing of the hand 


repeated, refined methods of roentgenolog 
ical examination. 
lifteen other cases * have been reported 


of arthralgia as the first symptom of bron 


chogenic carcinoma. Mendlowitz states that 


in an occasional case of osteoarthropathy, 
the pains in the extremities may precede 
x-ray changes in the bones. In reviewing 
the literature, however, [| have been unable 
to find one case comparable to this, where, 
in the presence of clubbing and concomitant 
signs and symptoms of osteoarthropathy the 
radiological findings of periosteal elevation 


could not be demonstrated. 


Case 2.—The patient, 
was first seen in the Cardiac Clinic of the New 
July, 1955. He 


gave a history of cyanosis since birth and clubbing 


Haven Community Hospital in 


and dyspnea for many years. Development wa 


normal, and squatting had never been noted. In 
April, 1950, the patient was admitted to another 
hospital to determine the nature and possibility of 
surgical correction of his congenital heart disease 


Pertinent physical findings at that time included 


marked cyanosis, clubbing of digits (Fig. 3), and 


plethora. The heart was slightly enlarged. Ty 


second pulmonic sound was louder than the second 


aortic sound. A systolic murmur of maximal in 


tensity was heard over the region of the third to 


fourth intercostal space along the left sternal 


border 


Blood examination revealed hemoglobin 25 v1 


per 100 cc red blood cells, 8,500,000 per cubic 


centimeter, and hematocrit, 78%. Cardiac fluoros 


copy and films revealed moderate enlargement o 


the right ventricle and pulmonary arteries and 


slight enlargement of the right auricle and left 


ventricle. Angiocardiography showed simultaneous 


opacification of the right heart, left ventricle, and 


aorta. Pulmonary artery filling was prompt, wit! 


Kahn 


a 32 year old white man, 


OSTEOARTHIROPATH YS 


engorgement of the main artery and its branches 
Electrocardiogram was characteristic of right ven 


tricular hypertrophy Cardiac catheterization 


demonstrated the presence of a high interven 


tricular septal defect with progressive sigmificant 


increases in oxygen content from the right auricle 
to outflow of right ventricle and to the pulmonary 


artery The systolic pressure cf the pulmonary 


artery equalled that of the right ventricle, exclud 
ing the possibility of pulmonic stenosis. The sys 


tolic pressure Was approximately equal in the 


femoral and pulmonary arteries. On the basis 


of those studies, the diagnosis of Ejisenmenger’s 


complex was convincingly established 


The patient’s over-all condition did not ap 


prec iably change until March, 1955, when he noted 


hot tender swelling of his left knee after minor 


trauma. Three weeks later similar involvement 


of the left wrist, and later of the right wrist, ap 
peared. Salicylates afforded little relief, and he 
was treated with cortisone with gradual and pat 
tial subsidence of the pains, which recurred when 
referred by his 


the drug was stopped He was 


physician to the Cardiae Clinic in July, 1955, for 


further investigation and treatment of his cardiac 
condition and arthritis 
\t that time, physical examination and labora 


tory procedures pertinent to the cardiac lesion were 


Fig. 4 (Case 2) Note clubbing of toes, peri 
articular swelling of ankles, manifested by elastic 


sock impressions, and obliteration of malleoli 





(Case 2) X-rav of long bones of fore 
illustrating pronounced cortical thickenings 


xten periosteal proliferation 


1950 Phe 


rheumatn 


similar to those of possibilitic of 


rheumatoid arthritis, fever, and trau 


The blood 


eosinophilia, — ¢ 


matic arthritis considered white 


cell 
reactive 
0) 


were 
6350, 


count was with 6% 


protein was | antistreptolysin © titer 
units. <A 
than & 


Vhe 


fleeting 


sensitized sheep red cell titer wa 


less units 


patient contmued to experience chron 


arthralgia of his knees and 


the day 


moderate 


wrists, worst 

His 
tender 
April 
weakness, o1 


May 


lect 


end of 
ached 
swelling of 
1956. He 
symptoms 
1956, 


at the and in damp weather 


wrists on and 
the 
had 


referable to 


exertion, 


right wrist was noted in 


no tever, malaise, 


the small joints. In 


soft-tissue swelling of the ankles and 


mild (Fig. 4) 


was no venous distention, hepatosplenome 


with edema evident 


| here 


valy, 


pitting was 


orthopnea, or nocturnal dyspnea. Hyper 


trophic osteoarthropathy was suspected on the 


basis of the arthralgia Roentgenograms disclosed 
hand 


dorsa 


the following: moderate osteoporosis of the 


and wrists and soft tissue swelling of 


digits, slight the 


left 


phalanges of all narrowing of 


the knee, and ww 


the 


pom space ot narrowing 


regularity of sacrothac articulations Phere 


was marked periosteal proliferation of the tibia, 
(Fig. 5). Chest 
July 


were sec! 


ulna, radius, and fibula bilaterally 
film 


1955 


revealed no. significant change since 


No discrete pulmonary densities 


150 
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how 


This 


readily osteoarthropathy may simulate pri 


Comment case also shows 
The roentgen findings 
the 


joints were not unlike those seen with rheu 


mary joint disease. 


of involvement of knee and sacroiliac 


matoid arthritis. This is of interest in view 


of the concept of Marie of more and mort 
proximal skeletal involvement as the process 
idvances 

As nearly as can be determined, two cases 
have previously been reported of uncompli 
cated congenital heart disease with clubbing 
and and findings of 


periosteal synovial 


Damberger’s 


hypertrophic osteoarthropathy 


case * of a 7-year-old child with congenital 


pulmonic stenosis (associated with a di 
minutive right ventricle and a septal defect ) 
sid interven 


like Shaw and Cooper's case of 


defeet, had 
Neither 


bacterial 


unmistakable 
the 


tricular septal 


osteoarthropathy. suggested 
complication of endocarditis, al 
tuberculosis found 
The 


of septal defect in the second case was mace 


though pulmonary was 


at autopsy in the first case diagnosis 


on clinical grounds alone, The patient now 


presented is then the first case of a 


well-documented congenital defect (Tisen 


menger’s complex) with secondary osteo 


arthropathy 

It is suggested that more cases probably 
exist with this association. Since hypet 
trophic osteoarthropathy is often asympto 
and slowly 


of the 


matic, especially in early 


developing instances, routine films 
bones of the forearm and leg in cases of 
cyanotic congenital heart disease might un 


cover other cases. 


Comment 


In to determine the relation 


ship of 


attempting 


digital clubbing to hypertrophi 


osteoarthropathy, one must define terms. By 


clubbing is meant the soft-tissue hyper 


trophy of the terminal phalanx, frequently 


with obliteration of the angle at which the 
nail takes origin from the finger. This has 


been aptly described elsewhere.4® One must 


avoid confusing true clubbing with changes 


in curvature of the nail alone. The latter 
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CLUBBING AND HYPERTROPHIC OSTEOARTHROPATHY 


may exist as a racial and familial trait with 


no clinical significance. Moreover, in seek 
ing the presence of radiological confirmation 
of the diagnosis of osteoarthropathy, it is 
Most 


are no 


of little use to examine the fingers. 
roentgenologists agree that there 
bone changes of the terminal phalanges in 
this condition.**:!4 


Crump '* recognizes three components of 
hypertrophic osteoarthropathy: clubbed fin 
a “toxic arthritis,” and generalized 
that 


components can occur independently of the 


gers, 
periostitis. He states two of these 
other, a situation that applies in Case 1 of 
The previously discussed cases 
support both 
Locke and Mendlowitz that clubbing and 


hypertrophic osteoarthropathy are different 


this report 
the opinions expressed by 


manifestations of the same basic process and 
that 
eventually go on to cause full-blown osteo 


any condition causing clubbing can 


arthropathy. 
Summary 


Two cases are presented with digital club 
bing and the clinical picture of hypertrophic 
osteoarthropathy. 

The importance of recognizing this con 
dition as a clue in early diagnosis of bron 
chogenic neoplasm is exemplified by the first 
case. Arthralgia, clubbing, and periarticulat 
soft-tissue hypertrophy may precede the 
roentgenological evidence of periosteal pro 
liferation, 

The second case is of exceptional interest 
because the association of an uncomplicated 
congenital heart defect with hypertrophi 
osteoarthropathy has not been previously 
established. 

Together they support the unitarian con 
relating true 


cept (Mendlowitz; Crump) 


with arthralgia and _ periosteal 


clubbing 
changes as hypertrophic osteoarthropathy. 

Dr. Massimo Calabresi, Chief of Cardiology, 
West 


study 


Haven Veterans’ Hospital, aided in this 


Veterans’ Administration Hospital (16) 
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Pulmonary Nocardiosis Treated with Chloramphenicol 


JULIO V. RIVERA, M.D., and JOSEFINA BARALT PEREZ, M.5S., San Juan, P, R. 


Human infections with aerobic Actino 
myces which were formerly considered a 
rarity are being recognized with increasing 
frequency.) 


Over 57 cases have been re 
ported from various regions of the world. 
Nine of the forty-two known strains of 
Nocardia 


6 


have been isolated from human 
CASES 

The disease involves most frequently the 
lungs in the form of an acute bronchopneu 
monia, which may become chronic, with 
areas of consolidation and often involvement 
of the pleura. Healing of pulmonary lesions 
may occur by complete resolution, or fibrosis 
Metastatic 


blood borne, may involve any organ but are 


may follow. lesions, apparently 
especially frequent in the brain.*” Cerebral 
symptomatology may be the initial or sole 
manifestation of the disease.* 

Although the disease was almost always 
fatal in the still 
mortality rate (about 60% ), since the intro 


past and carries a high 


duction of effective chemotherapeutic and 


antibiotic agents a considerable proportion 
of the cases of the pulmonary form receiy 
ing adequate treatment have been cured or 
improved, Cerebral nocardiosis remains a 
uniformly fatal disease 

The following case 1s of interest because 
it 1s the first one reported from Puerto Rico 
and because of the successful result obtained 


by treatment with chloramphenicol. 


Report of Case 


This 65-year-old man was admitted to the hos 
1955, with com 
May 31, 


1955, he had suddenly developed anorexia, nausea, 


pital for the first time on June 6, 


plaint of anorexia. He stated that on 


Submitted for publication Oct. 2, 1956 
From Medical Veterans’ 
Administration Hospital and School of Medicine, 


School of Tropical Medicine, University of Puerto 


Service, San Patricio 


Rico 


and a feeling of emptiness in the abdomen. He 
restricted his diet to fluids but was able to con- 
tinue ambulatory for several days. There also ap 


peared an unproductive cough, which was _ not 
accompanied by chest pain, fever, or dyspnea. On 
admission he felt chilly. He had lost 


History obtained 


the day of 
20 lb. during the present illness 
from the patient’s daughter revealed that he had 
Neither the pa- 


previous 


had a cough for several months 
family had a history of 
A chest x-ray had been taken 


tient nor his 
pulmonary disease 
a few months before the present illness and was 
said to have been negative 

Physical examination on admission revealed an 
underdeveloped, poorly nourished, pale, elderly man 
Temperature was 


who appeared chronically ill 


100.4 F, and pulse was 80 per minute. Coarse and 


fine rales were heard over the whole left hemi 


thorax posteriorly and in the upper third ante: 
There was bronchial breathing in the region 
third left 
amination of the heart and abdomen was negative 
There 
Clubbing of the fingers was present 

RBC 4,510,000 ; 
10,000; differential 
16% 


casts, and 


iorly 


of the anterior intercostal space. Ex 


were surgical scars on the right groin 


i xaminations 
W Bt 


lymphocytes 


Laboratory 
hemoglobin 14.2 gm.; 
84% 


1+- albumin, 


Urinalysis: 
1.020 


neutrophils : 
occasional hyaline 


VDRL 


smears and 


specific gravity microflocculation was 


negative Sputum cultures showed 


filaments. These or 


Nocardia 


Serum bilirubin was 1.53 mg/100 ec 


branching Gram-negative 


ganisms were identified as asteroides 


Erythrocyte 


sedimentation rate was 34 mm. in one hour (Win 


Blood and 


trobe). Cephalin flocculation was 14 
bone marrow cultures were sterile 
diffuse 


upper lobe and ieft 


Chest x-ray showed mottling through 


out, especially in the right 


lower lobe, which was interpreted as broncho 
pneumonia 


With a 
monia, the patient was started on 600,000 units of 


tentative diagnosis of bacterial pneu 


procaine penicillin daily without apparent benefit 


Roentgenogram on June 9 showed extension of 


infiltration to the right lower and left upper lobes 
Fever continued, and the patient became mentally 
electro 


confused. Neurological examination and 


encephalogram were normal. Because of the find 
ing of Nocardia in the sputum and the presence of 
mental symptoms, lumbar puncture was performed 
Spinal fluid 


showed no cellular or chemical ab 
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Fig. 1.—Chest film on June 13, 1955, showing 
mottled infiltrations. in both upper and left lower 
lung fields and dense consolidation in the right 
lower lobe. 


normalities and was sterile on culture. The or 


ganism (N. asteroides) present in the sputum was 


found to be sensitive to chlortetracycline. Ad 
ministration of its anologue, tetracycline, together 
with sulfadiazine was associated with a temporary 
fever but no 


decrease in the improvement in 


friction rub became 


Chest film (Fig. 1) 


clinical findings. A_ pleural 


audible at the right lung base 
showed some clearing of infiltrations in upper lobes 


and marked increase in the right lower lobe. A 


trial of potassium iodide was also unsuccessful 


Under therapy with chloramphenicol, which was 
started on June 27, there was 


prompt improve 


ment, with disappearance of fever and reduction 
in the amount of 
could still be 


Gradually a 


sputum. The organism became 


scanty but identified in sputum 


smears severe anemia developed 
Bone marrow studies showed slight hypocellularit) 
It was suspected that this anemia could be due to 
chloramphenicol, and for this reason the drug was 
discontinued temporarily. In spite of the admini 
tration of penicillin, there was a 


j 1@ I@UuKO 
rhe leul 


found 


large doses of 
recurrence of fever and expectoration 
Nocardia were again 


cyte count increased 


abundantly in the sputum. Because of the rapid 


deterioration of patient's condition, chloramphenicol 
prescribed. A_ definite 


Was again response Was 


obtained. Although there was gradual clearing of 
the pulmonary infiltrations during the last month 
in the hospital, it was not anywhere near complete 
The anemia required the 


bloc rd 


by the time of discharge 


administration of several transfusions 
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Anorexia was a prominent feature, but it had im 
proved somewhat during the last few weeks of 
Patient was discharged on Sept 
16, 1955, to continue treatment at home. While at 


When last 


from, in December, 1955, he had gained all previ 


the patient's stay 


home he continued to do well heard 


ously lost weight and was asymptomatic. Hemoglo 


bin and leukocyte count had returned to normal 


Chest x-ray showed residual fibrotic changes. Ex 
pectoration had ceased, so that it was not possible 
bacteriologic study 


to obtain a specimen for 


Bacteriological Studies 
The sputum was abundant and purulent. Smears 
of sputum showed Gram-positive branching fila 
ments beaded with granules. Sometimes the fila 
ments appeared Gram-negative and studded with 
Gram-positive granules. These forms were pre 
Suggestive of 


Ziehl 


she yrwed 


dominant and abundant and highly 


an Actinomyces. In smears stained by 
Neelsen’s 


feebly 


method, only a few filaments 


acid-fast staining properties. Because of 


the well-known variability in acid-fastness of 
Nocardia 


which 


species, a modified acid-fast stain was 


used consisted in decolorization with 1% 


aqueous sulfuric acid instead of 3% acid alcohol.’ 


Many 


then observed 


branching beaded acid-fast filaments were 


Cultures on enriched with 


rabbit blood 


growth of a 


heart-infusion agar 
showed an abundant, almost 
Nocardia-like 


incubation at 37 ¢ 


pure 
after 48 


appeared 


organism 


hours’ Colonie 


showing 
right lung 


Fig. 2.—Chest film on Dee | 19s 


residual changes, particularly at the 


base 





A 


raised, dry, and wrinkled, becoming star-like and 


yellowish-cream in color on further incubation 
They were adherent to the medium, of tough con- 
Gram stain of 
fila 
ments and bacillary forms. On the same culture, 


had chalky The 


types of colonies were subcultured to Sabouraud’s 


sistency, and difficult to emulsify 


colonies showed irregularly stained beaded 


some colonies a surface two 


agar slants, and on incubation at room temperature 
the 
pigmentation and the chalky ones remained white 


yellowish-cream colonies developed a_ coral 


The growth on Sabouraud’s agar at room tem 


perature was slower than on blood agar at 37 ( 

In vitro sensitivity tests using Difco sensitivity 
discs were performed with the cultures, and the 
follows sensitive to chlor 


results were as very 


tetracycline, oxytetracycline, tetracycline, sulfa 
diazine, and trisulfapyrimidines; slightly sensitive 
to 


penicillin, polymyxin B, 


erythromycin; resistant to chloramphenicol, 


and streptomycin 
that the 
was pathogenic for mice and guinea pigs 
pigs 
suspension of the organism in mucin induced death 


Animal inoculations showed organism 


Intra 


peritoneal inoculation of guinea with 1 ml 


in from three to five days. Smears from peritoneal! 


lesions showed acid-fast branching filaments. Five 


out of five mice died over a two-week period 


following intraperitoneal inoculation without mucin, 
and the organism was recovered in subcultures 
The morphology of the organism and its par 
de 
this 


culture is 


tially acid-fast staining properties, mode of 
velopment, and growth characteristics mark 


N The chalky 


variant of asteroides 


asteroides 


N 


organism as 


probably a 
Comment 


Nocardia 


cally intermediate between the bacteria and 


(actinomycetes) are taxonomi 


the fungi. Many of their morphological and 


biochemical characteristics are intermediate 
6 eas 
tea 


this 


between the two groups.® The clinical 


tures of human infections as seen in 


and in other reported cases certainly are 


similar to what one might expect in 


bacterial infection. 
It has been repeatedly stated that pulmo 
nocardiosis be easily confused 


nary may 


tuberculosis.“° This is undoubtedly 
of the 
especially if one considers the possible con 
fusion of broken Nocardia 


tubercle bacilli on the examination of direct 


with 


true chronic form of nocardiosis, 


filaments with 


smears of sputum stained by the acid-fast 


technique. On the other hand, in the more 
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acute form or early in the disease, pulmo- 
nary nocardiosis resembles other bacterial 
diseases more. The rapid progression of 
symptoms, high fever, polymorphonuclear 
leukocytosis, profuse purulent expectoration, 
and relatively rapidly changing roentgen 
picture suggest an acute bacterial infection. 
There is no particular predominance of 
upper-lobe involvement as is characteristic 
of tuberculous infection. On the other hand, 
the course of the disease is more prolonged 
than that usually seen in most bacterial 
pneumonias. 

The diagnosis of pulmonary nocardiosis 
is a relatively simple one if this condition 
is kept in mind in the presence of chronic 
An alert 


bacteriologist should have no difficulty in 


or acute pulmonary infections. 


isolating and identifying this organism by 
the usual techniques. 

There is no doubt about the etiological 
of N. the 


herein reported. The organism was found 


importance asteroides in case 
to predominate in numerous sputum speci 
the 


clinical 


abundance in 


the 


mens obtained, and _ its 


secretion correlated well with 
course. The pathogenicity of the organism 
was substantiated by animal inoculations, 
Because of the infrequency of human 
nocardiosis, conclusions as to the effective 
ness of various agents have been based on 
individual case reports, and comparative 
studies have not been possible. In vitro and 
animal-inoculation studies have been infre 
quent and the results variable. To date sul 
to be the 
In most of the reported 


this 


fadiazine has been found most 


successful drug. 
cases recovery has been attributed to 
agent, although it has been frequently used 
concomitantly with antibiotics, surgical pro 
cedures, and other supportive measures. On 
the other hand, certain strains of Nocardia 
have been found resistant.? The strain iso- 
lated from this patient appeared to be sus- 
ceptible to No 


apparent benefit resulted from its adminis- 


sulfadiazine in vitro 
tration, but this may have been due to the 
small dosage used. Penicillin and chlortetra- 
cycline in adequate doses did not benefit 
this patient. 
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Treatment of human nocardiosis with 
chloramphenicol has been reported infre- 
In combination with penicillin and 
did 
the course of a case of the generalized dis 


Wichelhausen et al.° A 


israeli ) success 


quently. 
oxytetracycline it not appear to alter 
ease reported by 
case of actinomycosis (A. 
fully treated with chloramphenicol has been 
reported.’” In vitro and animal studies have 
resistance 


shown sensitivity of some strains, 


2-5,11-14 The 


strain isolated from this case did not corre 


of others. in vitro studies of the 
late with the definite clinical response which 
was obtained twice. This lack of correlation 
has been reported in infections with other 


organisms. Unfortunately, we have been 
unable to carry out animal-protection stud 
ies, 


The 


with whatever 


importance of prolonged treatment 


agent is found beneficial is 


well illustrated by this and other cases in 


the literature.2® When therapy is omitted 


too soon recurrence frequently follows. 


CHLORAMPHENICOL 


Summary 


A case of pulmonary nocardiosis is re 


ported. It is the first one described in 


Treatment with penicillin, 
and small doses of sulfadiazine 
was Although the 


was resistant to chloramphenicol in _ vitro, 


Puerto Rico. 
tetracycline, 
unsuccessful. organism 
administration of this drug proved beneficial. 
Chloramphenicol appears to deserve further 
trial in the treatment of this still highly fatal 
disease, 

Miss Charlotte C 
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Campbell, Mycologist, 


Reed Army Research, 
D. C., and Dr 
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Mycologist, Uni- 
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organism 
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Progress in Internal Medicine 


Differential Diagnosis and ‘Treatment 


in Hemorrhagic Disease 


JESSICA H. LEWIS, M.D., and PAUL DIDISHEIM, M.D., Pittsburgh 


Differential diagnosis and treatment of 
excessive bleeding rest upon an understand- 
ing of normal hemostatic mechanisms. Al 
the this 


complicated physiological process are not 


though all of intricacies of 
fully understood, enough information is 
available to form a theory. The simple 
diagram (Fig. 1) presents the main facets 


Vascular Vasoconstriction 


Integrity 
~W 


\ 
Support he 
™, 


TISSUES ) '® ATELETS ) 


PLASMA ———*> CLOT ——» RETRACTION 
A simplified representation of 
hemostatic mechanisms. 


Fig. 1 normal 
of normal hemostasis. The steps probably 
occur simultaneously but it is convenient 
to consider them in four sections: vascular, 


tissue, platelet and plasma. 


Steps in Normal Hemostasis 


Vascular.—Intact blood vessels are obvi 
ously necessary to contain the circulating 
blood. 


larly those with muscular walls, respond to 


In addition, blood vessels, particu 


mechanical (injury) or chemical stimuli 
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(see serotonin, below) with constriction, 


thus reducing blood flow to an injured area, 
Tissue.—-Normal tissues play 
lirst, all of the 


factors important in maintenance of fluidity 


a multiple 
role. many circulating 
formation of the blood clot are 


(Table 1). 


Second, when tissue is damaged, thrombo 


as well as 
formed in various tissue sites 
plastic factors are released and probably 
initiate coagulation. Third, skin, elastic, col- 
lagenous and fatty tissues serve to support 
blood vessels and to protect them from in 
jury. 

Platelet.—-Normally, platelets circulate as 
cells, 
that they have a function in plugging minute 


discrete and it has been postulated 


vascular leaks. In the presence of thrombin 


and other serum components, platelets ag 


glutinate, forming a ‘white’ thrombus,” 


which may be sufficient in itself to obstruct 
a bleeding point or may initiate the forma 
tion of a fibrin clot. 

In addition platelets contain at least four 
hemostasis 


factors which aid 


1. Vasoconstrictor actor, or Serotonin: 
This is released from agglutinated platelets 
and, diffusing into the local area, constricts 
not only the injured vessel but other ad 
jacent vessels, 
2. Thromboplastic Factor: This, together 
with plasma thromboplastic factors, plays an 
essential role in the formation of the fibrin 
clot. 

3. Accelerator actor: This has an action 
similar to plasma proaccelerin, and, in fact, 
may be simply plasma proaccelerin adsorbed 


onto the platelet 
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TABLE | 


Factor Origin 


Platelets Megakaryocytes (bone marrow, lungs 7) 
Berotonin 
Thromboplastin 

Plasma 


Prothrombin Liver 


Vitamin K essential; antagonized by bishydro 


Proconvertin xycoumarin (Dicumarol) type drugs 
PTC 


Proaccelerin Liver Bone marrow 

AHF Keticuloendothelical system 
PTA ? 
Fibrinogen 


Liver 


Heparin Mast cells 


Tissue 


Thromboplastin Brain, lung, other tissues 


4. Retractor I actor 
for clot retraction. 
Plasma.—Plasma contains a number of 
proteins present in circulating blood as inert 
or precursor substances, which become acti 
vated after blood is shed. In addition there 
are also a number of inhibitors to the active 
factors, which may check the coagulation 
reaction if it is initiated in vivo. The trigger 
mechanism by which the inert or precursor 
substances are initially activated is not fully 
understood, An acceptable, but not proven, 
theory suggests that when blood is shed and 
is exposed to a foreign surface plus air, this 
exposure serves to activate one of the pro 
teins which, in turn, activates or reacts with 


another, setting up a chain reaction eventu 


2.—Plasma Coagulation Factors 
Synonyms and References 


‘TABLE 


Factor Synonym 
Thromboplastin formation 
AHF Antihemophilic globulin 
(AHG) 
Thromboplastinogen 
Hemophilie factor A 
Plasma thromboplastin 
component 
Christmas factor 
Hemophiliec factor B 
Plasma thromboplastin 
antecedent 
Hemophilic factor C 
? Other thrombcplastic factors 
ith factor 
Hageman Hageman factor 
Thrombin formation 
Prothrombin (Pro'l 
Proconvertin (ProC) Factor VII 
BPCA 
Stable factor 
Factor V (parahemophilia 
Plasma Ac globulin 
Labile factor 
Factor X 
Stuart factor 


Proaccelerin (ProA) 
Other factors 


Fibrin formation 
Fibrinogen 


158 


Enterochromaffin cells (gastrointestional tract, etc 


Chis is responsible 
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Origin and Nature of Various Coagulation Factors 


Nature 


Complex cellular structure (hyalomere and granulo- 
mere) 

5-hydroxytryptamine creatinine sulfate 

Phospholipid 

Glycoprotein, in a to as globulin fraction; molecular 
weight = 62,000 

8-globulin 

8-lipoprotein 

8 rglobulin 

Globulin 

8 eglobulin 

Fusiform protein 50 by 600 A.; molecular weight = 
approximately 400,000 

Polysaccharide-polysulfuric acid ester 

Complex mixture including lipoproteins and phos 

pholipids 


ally evolving thrombin, which converts 
soluble fibrinogen into insoluble fibrin. In 
addition to exposure to foreign surface and 
air, the shedding of blood usually involves 
mixture with tissue juice, which contains 
thromboplastin, a potent activator. 

In considering the individual reactions 
involved in fibrin clot formation it is con 
venient to divide them into three groups: 
(1) thromboplastin formation; (2) throm- 
bin formation; (3) fibrin formation. ‘The 
diagram (Fig. 2) summarizes the roles of 
the various factors in the formation of the 


Table 2 


these coagulation factors and selected refer 


plasma clot. lists synonyms for 


ences 


Hemorrhagic Diseases 


‘rom the foregoing discussion it may be 
presumed that excessive bleeding can result 
from a large number of different abnormali 


ties, and this, indeed, is the case. There 


are two general types of bleeding tendency 


INJURY 
VASCULAR | yf a! TISSUE AMF 
| CONSTRICTION | DaMace | ‘ 
L l~e t J 


ff Hagernan Factor 


ther Factors 
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/ Platelet Thrombopiastir 
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| Thrombopiastin 
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? Orner factors 
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_ 
- * 
CLOT | -> RETRACTEC 


Fig. 2.—Factors involved in blood coagulation 
hose present in circulating plasma are italicized 
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HEMORRHAGIC DISEASE 


primary, which is usually congenital, often 
familial, and almost always represents a 
single deficiency or abnormality, and 
secondary, or acquired, which is associated 
with some underlying disease process and 
often involves multiple abnormalities. His 
tory and physical examination are of prime 
importance in distinguishing between the 
two 

Primary (congenital) and secondary (ac 
quired) hemorrhagic diseases may be con 
sidered under the following categories: 

Congenital Vascular Purpura.—Under 
this heading we have grouped a number of 
conditions which may be separate entities 
vascular structure 


Abnormalities in may 


consist of localized dilatations, tortuosities, 
and thinnings of the vessel walls as in angio 
mata and hereditary hemorrhagic telangiec 
( Osler-Weber-Rendu The 


latter is diagnosed by observation of lesions 


tasis disease ). 


most commonly seen on finger tips, toes, 
Che 


epistaxis, 


ears, lips, tongue, and nasal mucosa. 


most common symptoms are 


hemoptysis, hematemesis, and melena. 
normal. 


called 


by the confusing term pseudohemophilia, 


Hemostatic tests are generally 


Generalized vascular purpura, often 


appears to be due to a widespread capillary 
defect and is characterized by a prolonged 
time and 


bleeding symptoms of easy 


epistaxis, and postoperative bleed 


bruising, 
The tourniquet test may be positive, 
50% 
decrease in the plasma level of antihemo 
AHF) is This 


decrease is in the range of 10% to 50% of 


ing. 
and, in roughly of these patients, a 


philic factor ( observed. 
normal, far higher than the levels seen in 


classical hemophilia. All 


tests are usually normal 


other hemostatic 


Vascular Purpura.—This in 


Acquired 
cludes bleeding from gross lesions, e. g., 
dissecting aneurysm, and from small vessels, 
scurvy, Schoenlein-Henoch purpura, 


> cr 
C. §-, 


reactions to drugs, and toxins. As a 
the blood is normal coagulation-wise, and 
only an occasional positive tourniquet test 
is seen. In purpura related to drug sensitiv 
ity the lesions are generally most prominent 


over the lower extremities, 


Lewis—Didisheim 


rule 


Tissue Abnormalities.—Poor blood vessel 


support due to abnormal elastic and col- 
lagenous tissue in Ehlers-Danlos syndrome 
(cutis hyperelastica) appears to be respon- 
sible for the tendency to easy bruising in 
this condition, 

Congenital Platelet Purpura.—This 


thromb« cytopenic or 


may 


be of two types 


thrombocytopathic. 1. True congenital 
thrombocytopenia is rare but has occasion 
ally been observed as a_ familial trait 
Thrombocytopenia in the newborn has been 
reported in association with idiopathic 
thrombocytopenia in the mother and in what 
appears to be a platelet antigen antibody 
reaction possibly analogous to the red cell 
antigen antibody reaction of erythroblasto- 
sis fetalis. 2. The term thrombocytopathia 
indicates that platelets are normal in num 
ber, sometimes abnormal in appearance, and 
deficient in one or more of their functions 


This condition may be confused with con 
genital vascular purpura unless the platelets 


The 


condition is often familial but the pattern 


are isolated and tested for each factor 


of transmission is not clearly established 
Acquired Platelet Purpura l 
probably the 


| hrombo 


cytopenia 1s most common 


cause of a hemorrhagic tendency and may 


result from de reased production Or mn 


creased peripheral destruction of platelets 


Thrombocytopenias associated with bone 


marrow disease (e. g., lcukemia), certain 


toxins, infections and allergies, and, perhaps, 
disease are 


with splenic due primarily to 


lack of platelet formation or release from 
bone marrow, while thrombotic thrombocy 
topenic purpura and certain drugs act 
through peripheral mechanisms of increased 
destruction Idiopathic —thrombocytopeni: 


(ITP) both 


mechanisms, 2, Acquired thrombocytopathia 


purpura may well combine 


may be present when platelets are poor in 


function and either increased in number. 


€ ee 
leukemia, or thrombocytosis, or normal in 


some cases of polycythemia vera, 


number, e. g., uremia and some cases of 


cirrhosis of the liver, 
Congenital Plasma Pur puras.—This large 


group includes the hemophilias, afibrino 
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genemia, and those disorders with prolonged 
prothrombin times. For the purpose of this 
discussion hemophilia is defined as a con- 
genital hemorrhagic disease in which the 
prothrombin time and fibrinogen level are 
normal and the clotting time, prothrombin 
consumption, and thromboplastin generation 
are abnormal or normal depending upon the 
severity of the deficiency. At three 
types, (a) AHF’, (b) PTC, and (c) PTA, 


may be clearly defined, as the deficient pro 


least 


teins are completely different. Other types 
of hemophilia have been described, but the 
characteristics of the deficient proteins have 
not been clearly defined. Hemorrhagic 
symptoms vary with the severity of the 


The 


symptoms are easy bruising, postoperative 


clotting factor defect. most common 
bleeding, hemarthrosis, and hematuria, An 
other deficiency, that of Hageman factor, 
may also be considered in this group. Pa 
tients with this deficiency show prolonged 
clotting times and abnormal prothrombin 
consumption and thromboplastin generation 
but do not show any bleeding tendency. No 
reasonable explanation has yet been offered 
for this. 

Congenital afibrinogenemia is very rare 
and is readily diagnosed by complete lack of 
blood clot formation, even on addition of a 


TABLE 3.—Common Abnormalities 


Thrombo 
penia 


Vascular 

Primary Condition Damage 
Seurvy 4 
Schoenlein-Henoch + 
Drug reactions + 
Infections + 
Allergens + 
ITP t 
Hypersplenism 
Radiation 
Multiple transfusions 
Thrombotic thrombopenia 
Bone marrow disease 
leukemia 
Polycythemia vera 
Thrombocythemia 
Uremia 
Cirrhosis, liver 
Hem. disease newborn 
Sprue, some gastrointestinal 

diseases 
Biliary obstruction 
Prolonged antibiotic therapy 
Bishydroxycoumarin (Vit. K 

antagonists) 
Dis, lupus erythematosus 
Abruptio placentae, etc. 
Shock, Ca prostate 
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concentrated thrombin solution. The symp- 
toms are similar to hemophilia, but may be 
less severe. 

Congenital conditions in which a pro 
longed prothrombin time (Quick) is ob 
served have been recorded in a number of 
instances, At least two, and perhaps three, 
factors other than prothrombin may be re 
sponsible. 
Stuart 


tendency has been described in each defi 


Proaccelerin, proconvertin and 
factor have been defined. Familial 
ciency, but sufficient data are not yet avail- 
able to establish the patterns of inheritance 
in these conditions, 

Acquired Plasma Purpuras. 
manifestations as complications of systemic 


Bleeding 


disease are very common and derive from 
of 


factors or excesses of inhibitors. 


coagulation 
Table 3 


lists some conditions in which bleeding is 


deficiencies one or more 


commonly seen, together with the usual 
laboratory findings. 
An 


about inhibitors. A number of patients have 


additional word should be included 


been described in whom inhibitors to various 


coagulation factors, e. g., thromboplastin, 


AHF, PTC, have developed either de novo 
or in the presence of preexisting hemophilia, 
and in many instances these have appeared 
to be related to previous transfusions, preg 


in Secondary Hemorrhagic Disease 


Plasma Deficiency of 


ProT Presence 
ProC 


0 
pathia PTC ProA Fibrinogen Inhibitors 


t 
+ 
+ 


+ 
+ 
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Fig. 3—Sex-linked inheritance in hemophilia A 
and B. Open square or circle indicates a normal 
male or female; circle with dot, a carrier female; 
black square or circle, a hemophiliac male or fe 
male 


nancies, or other conditions which might 
others, 


bloc vd 


and destroy circulating coagulation factors, 


stimulate antibody formation. In 


active fibrinolysin may appear in the 
proaccelerin, and fibrinogen in particular. 
This appearance of fibrinolysin is manifest 
when shed blood clots and the clot subse 
mechanisms — by 


quently dissolve. The 


which this enzyme appears are not clearly 
understood, but its presence may occasionally 
be demonstrated in shock, certain complica 
tions of pregnancy and delivery, pulmonary 
metastatic carcinoma of the 


surgery, pros 


tate, and severe liver disease. 


Differential Diagnosis 


History 
in other members of a family is obtained in 


Family A history of bleeding 


of congenital bleeders. Sex 
(Fig. 3), in 
is usually manifest in males, 


about 75% 


linked inheritance which the 


disease is the 
common pattern in both hemophilia and 


hemophilia B. The asymptomatic female 
carrier can transmit the overt disease to half 
of her sons and the carrier state to half of 
her daughters. All daughters of a hemo 
philiac male will be carriers, and all sons will 
be normal. Progeny from a mating between 
and a hemophiliac 
types: 


normal 


a carrier may be ex 


pected to be of four hemophiliac 


female, carrier female, male, or 


hemophiliac male. Lastly, if both parents 


ire hemophiliac all progeny may be expected 


Lewis—Didisherm 


to be bleeders. Transmission by either sex 


as a dominant characteristic is found in 


some of the vascular purpuras (hereditary 


hemorrhagic telangiectasia), Simple reces 


sive and dominant genetic patterns with 


variable penetrance have been described, but 


sufficient data are not yet available to de 
termine the exact pattern in each deficiency. 

History and Physical E.xamination..-On 
set of hemorrhagic symptoms may date from 
umbilical cord circumcision, ot 
child 


Severity of bleeding varies greatly 
different 


bleeding, 
hemorrhagic manifestations in 


hood, 


among 


early 
persons, although it is 
all affected 
any given family and correlates fairly well 
with laboratory findings. 
that 
single deficiency, e, 


usually similar in members of 


It should be em 


phasized patients from a 


PTC 


severe to 


suffering 
AHI 


very 


may 


vary clinically from very 
mild, and show corresponding plasma AHI 
PTC levels of 0 to 10% 


of symptoms does not help in differentiating 


Thus, severity 


the type of deficiency Type of bleeding is 


of some aid in differential diagnosis, par 


ticularly between plasma disorders and dis 
platelets ol 


orders of blood vessels. Thus, 


in the hemophilias large ecchymoses, mus 


cular hematoma, and hemarthroses are 


common, while in_ the 


thromboc ytopenias 


petechiae, epistaxis, and bleeding from the 


gums and other mucous membranes are more 


characteristic and B cannot 


Hemophilia 


be distinguished on the basis of history 


Physical examination may prove valuabl 


distinguishing between various types of 


bleeding. Special care should be taken in 


examining the skin and mucous membranes 


for vascular abnormalities, petechiae, peri 


follicular petechiae (scorbutic), and large 


ecchymoses. In small children a subcutan 


cous nodule is frequently palpable in the 


center ot a Hemarthroses and 


hematoma. 


ankyloses are common in 


hemophilia A and 


Pf, and rare in other conditions 


Laboratory Examination The usual lab 


techniques are very helpful in dis 
tinguishing 


oratory 
most types of 
lable 4). In the 


the deficiency is 


hemorrhagic 
disease ( hemophilias, if 
severe enough to cause a 
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Taste 4.—Common Abnormalities in Primary Hemorrhagic Disease * 


ProT. Tpln ProT. Special 
Tests Bl. 7 Ze .C, 7 oe Cons. Gen Time Assays 


0 + 
0 
0 
0 
0 
0 
0 


+ 


Cong. vascular purpura 

Thrombocytopenia 

Thrombocytopat bia 

Hemophilia A (AHF) 

Hemophilia B (PTC) 

Hemophilia © (PTA) 

Hageman factor deficiency 

Hypoprothrombinemia 

Hypuprocon vertinemia 

Stuart factor deficiency 

H ypoproaccelerinemia 0 - 
A iirineqenetnie Noclot No clot 


a++++H +H 


4. mm ++ ++ +H 


+ 


Sain 


+ 
No clot 


So 


* BI. T. indicates bleeding time; T. T., tourniquet test; P!. C., platelet count; Cl. Ret., clot retraction; Cl. T., clotting time; Pro’ 
Cons., prothrombin consumption; Tpln. Gen., thromboplastin generation; ProT. Time, prothrombin time; +, abnormal; 0, normal, 
The column headed “‘special assays'’ indicates whether a more definitive diagnosis can be made by special specific assays 


prolonged clotting time, the effects of vari which factor is at fault. Again, actual as 
ous added materials may be tested and will says (Appendix) are usually more valuable 
aid in differentiating the type (Table 5). 

when | ml, of patient’s blood is added Treatment 


to 0.1 ml. of normal plasma all deficiencies 


Thus 


Methods of treatment (Table 7) may be 


‘ " > al ° . 4 ( ate asm: ra eo « » a . 
are corrected; if BaSO,-treated plasma is givided into specific measures, which attempt 
used AHI, PTA, and Hageman deficienci to replace the missing factor or suppress 


; the offending inhibitor, and nonspecific 
Taste 5.—Differentiation of Hemophihas* measures, which try to stop the flow of 

eee blood and prevent future injury. The only 
— lead Normal BaSO,Normal Specific measure in vascular disease is re- 
apenas mee _—— one moval of the lesion, which may be possible 
“4 (by excision or cautery) if the lesion be 


+ 
} 
; + 
+ 


i localized. In thrombocytopenia associated 


Hageman 
with poor platelet production or in thrombo 

semen Lak ealloaas bead head oe ge ve cytopathia the infusion of normal fresh (or 
lyophilized '*) platelets may be of temporary 

are corrected, and if old serum is used, value but is not yet practical over extended 
PT< 


corrected. Mild deficiencies cannot be de- with an increased rate of platelet destruction 


PTA, and Hageman deficiencies are periods. In thrombocytopenia associated 


termined in this way, and actual titers for removal of the spleen and/or therapy with 
AHF, PTC, or other factors are necessary; corticotropin and cortisone or its analogues 
methods for carrying out these titers are may prove life-saving. In the plasma pur 
described in the Appendix. When the pro- puras fresh whole blood or plasma may be 
thrombin time is prolonged, the tests in used in all cases except those in which in 


Table 6 may be of value in determining hibitors are present. In the latter, blood 


TABLE 6.—Differential Diagnosis in Patients with Prolonged Prothrombin Times * 


Corrected by 
Deficiency Quick Test Prot, Cons. Tpln, Gen 2-Stage Prot. Aged Plasma Fresh BaSO, 
Plasma 


Prothrombin Long t ?N ABN 0 
Proaccelerin Long ABN ABN N 4 
Procon vertin Long N N N 0 
Stuart factor Long ABN ABN N 0 





* ProT. Cons. indicates prothrombin consumption; Tpln. Gen., thromboplastin generation; 2-Stage ProT., 2-stage prothrombin 


assay, Method II. 
t Secanse of the low plasma prothrombin level, calculation of prothrombin consumption is valueless. 
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TABLE 7.—Therapy in Hemorrhagic Disease 


Disease Therapeutic Measures 

Local treatment, cold, vasconstric- 
tors, flavonoids, corticotropin, 
(ACTH), cortisone 


Vascular purpura 


Thrombocytopenia 
Decreased production Platelet-rich plasma, platelet con- 
centrates 

Splenectomy, cortisone, corticotro 
pin 

? Platelet concentrates 

Fresh plasma, AHF fraction 

Old plasma, serum, PTC fraction 

Plasma 

Plasma, fractions 

Vitamin K (in acquired 

Fresh plasma 

Plasma, fibrinogen fractions 


Increased destruction 


Thrombocytopathia 
Hemophilia A 
Hemophilia B 
Hemophilia C 
Hypoprothrombinemia ) 
Hypoprocon vertinemia 
Hypoproaccelerinemia } 
Fibrinogen 


Circulating inhibitors ? Cortisone; washed red cells as 


needed 


Circulating fibrinolysin Plasma, antiproteases 


transfusion may act as a stimulus to the 
formation of more inhibitor and should be 
avoided if possible, and washed red cells 


The 


little information available as to the half 


should be used to replace those lost. 


lives of the various clotting factors suggests 
a half-life of four hours for AHF and two 
to four days for PTC. Thus, when benefi 
cial effects are expected from transfused 
plasma, it should be given at frequent in 
tervals, every four to eight hours in hemo 
philia A, daily in hemophilia B. Volumes of 
plasma calculated to raise the level of the 
deficient factor to 10% should be employed. 
Freshly drawn blood, or plasma quickly 
frozen following collection, is essential in 
hemophilia A, but blood or plasma stored up 
to two weeks is at least as satisfactory as 
fresh in hemophilia B. Good dental prophy 
laxis can avoid much difficulty in the hemo 
philias. If dental extraction or other surgery 
is required, repeated plasma _ transfusions 
should be administered aiming at a level of 
10% of the deficient factor before, during, 
and for several days following operation. 
If close attention is paid to blood and plasma 
volume, the only contraindication to repeated 
transfusion is the possibility that the patient 
might develop an inhibitor ; this can be tested 
for (Appendix), and should it arise, plasma 


should be withheld. Much research is being 


directed toward the preparation and preser- 
vation of plasma fractions, each containing 
Such 


fractions should prove of great benefit and 


one of the various clotting factors. 


Lewis—Didisheim 


possibly be of prophylactic value. Fibrino 


gen is available now in relatively pure and 
stable state. 

Local nonspecific measures to stop bleed 
ing are very valuable. Applications of cold 
to joints, bleeding gums, or teeth ( Popsicles, 
etc.), or other bleeding surfaces, and of 
pressure when the bleeding point is accessible 
may control the hemorrhage. Occasionally 
the 
agents is also helpful: thrombin, thrombo 
(Gel 
foam), or epinephrine. In acute hemarthro 


the topical application of following 


plastin, absorbable gelatin sponge 
ses the position the patient assumes is the 
least painful one, that of semiflexion; care 
should be taken that ankylosis in this posi 


tion 1s not allowed to develop. 


Summary 


excessive bleeding is a common symptom 
and may be a manifestation either of pri 
mary hemorrhagic disease or of a numbet 
of acquired disorders, Many diagnostic 
methods are now available, and in most in 
stances the exact cause of the bleeding may 
be determined. Appropriate treatment is 


dependent upon proper diagnosis. 


Appendix 


Materials 


Saline.—0.85% NaCl 

Buffered Saline.—9 
imidazole buffer,” pH 7.3 
Thromboplastn.—Thromboplastin ex 
(Warner, Chilcott 
equal parts of 0.02 M CaCle and thromboplastin 
(Solu-Plastin) (Schieffelin & 
tained at 37 C during test periods 


parts saline plus 1 part 
Calcium 


tract (Simplastin) Co.) ofr 


Company) main 
The remaining 
materials are prepared in large batches, divided 
20 ¢ 
Armour Bovine 
aSOy (1 gm/100 mi.) 
new bottle is 
2 vol. buffered 


Prothrombin 


into small lots, and stored at 
Fibrinogen.—1% Fraction I, 


treated For each 


diluted 


with 


day’s assays a thawed and 


by adding saline 

filtered 
(as for proconvertin substrate) is 
4aSO, (10 gm/100 ml.). The 


by centrifugation, washed 4 


Bovine asbestos plasma 
with 


collec ted 


treated 
,aSO, 
times with saline 
with one-tenth the 
M_ sodium 


dialyzed against buffered saline 


and eluted original plasma 


volume of 0.2 citrate and this eluate 


Proconvertin.—Serum obtained from recalcified 


oxalated bovine plasma after standing at 4 C for 
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A 


3aSO, (10 gm/100 ml.) 
BaSO, 
with 


18 hours is treated with 
After the 
times with 
original plasma volume of 0.2 M sodium citrate 


tour 
the 


sedimentation is washed 


saline and eluted one-fifth 


and the eluate dialyzed against buffered saline 

Accelerin taCOs (4 gm/100 ml.) treated bo 
vine serum 
Substrate —BaSO, (10 gm/100 


ml.) treated bovine plasma mixed with one-tenth 


Prothrombm 


volume of 


its 
Proconvertin Substrate 
passed twice through Seitz filter pads containing 


ol proconvertin 


Oxalated beef plasma 
20% 


This plasma 


asbestos (Once through and once 


50% 


then contains fibrinogen and proaccelerin in normal 


20% 


through has also been used) 


amounts, almost no proconvertin, and about 60% 


prothrombin, It may be used as is or fortified by 
addition of purified prothrombin sufficient to bring 
to 100% 


Proaccelerin 


content 


Substrate.—Aged normal human 
freeze, thaw, incubate at 
lots, 


Prothrombin (Quick) time on this 


plasma. (In aging, we 


+ ( 


Store 


for about two weeks, divide into and 


frozen) 
longer and 
100% 


hemophilia 


jasma should be 50 seconds or pre 


thrombin content approximately 
All] Substrate Blood 
(hemophilia A) with a clotting time of 60 minutes 


irom a 


prothrombin consumption 
19 


and negligible 
No 


with 


or longer 
siliconed 


0.1 M 
plastic 


is obtained with a needle and 


mixed one-tenth part 


After 


siliconed tubes), the plasma is 


syringes and 


sodium citrate centrifugation (in 


or removed, dis 


tributed in 1 ml. lots, and stored frozen in plastic 


tubes. Fresh lots are obtained every four months 


PT 


a proven ¢ 


Plasma obtained as above from 
ase PT¢ 
Factor Substrate 


proven ¢ 


Substrate 


ol deficiency 


Hageman Plasma obtained 


as above from a ase ol Hageman Factor 


Deficiency.* 


Standard Normal Plasma 


Pooled normal OXaA 


lated plasma 
Standard BaSO,-Citrate tluate Normal pooled 
plasma is absorbed with BaSO, (10 gm/100 ml.) for 


10 minutes at room temperature. After centrifuga 


tion the BaSO, is washed with distilled water and 


eluted with one-third of the plasma volume ol 


0.2 M 


sodium citrate 


Methods 


designed to 


rhis 


strength 


Test 


measure capillary 


test 
rhe 


circle 


Tourniquet was 
forearm 18 ex 
amined for petechiae and a (quarter size) 
below 


cull 


drawn on the flexor surface immediately 


fossa. Sphygmomanometet 


the antecubital 
is applied and maintained inflated at 70-80 mm Hg 


be 


(must below systolic pressure) for seven 


*Dr. Oscar Ratnoff made it possible for us to 


see this patient 
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minutes. After removal of cuff, arm is elevated 
for three minutes and then observed for petechiae 
Those in circle are counted and extensor surface 
examined 
Interpretation: Number in counted area: 0-10 
negative, 10-20—-+, 20-30—+-+, 30-40—+-+-+,, 
-40—-+--+-+-+. Numerous petechiae on extensor 


and flexor surface including wrist-=+~+ 


surlace 
et; bl 


extensor 


arge perifollicular petechiae predominantly 


on surface scurvy 


suggest 


Normal Range: 0-15 petechiae=negative or 


Abnormal Thrombocytopenia, thrombocyto 
pathia, congenital vascular purpura, scurvy, vita 
min P deficiency, drug or toxic 
( Duke) 


ri onstrictability, 


purpuras 

This test was designed 
but it 
as_ well 


Bleedng Time 
to measure capillary may 
factors 
1] blade, adjusted 
or a Hemolet, a cut 
(If 
in 37 C water bath 
thick, blade be 
The middle and ring fingers 
At 
filter 


depend on platelet and plasma 
With a sard-Parker No 
a cork to a standard 4 mm., 


new 
in 
is made in the cleaned fingertip are 


cold, 


1or 


hingers 
first warmed 
If 


adjusted to 5-6 mm.) 
the 


they are 


five minutes skin is may 


usually most satisfactory 30-second 
the paper, 


without touching the cut, and time recorded with 


are 


intervals blood is collected onto 


a stopwatch from cut to termination of bleeding 
10 


may be terminated and test reported as 104 


If bleeding continues longer than minutes it 


(Ivy).—A 
cuff is applied and inflated to 20 mm Hg. A 


Bleedmg Time sphygmomanometer 
cut 
similar to that in the Duke method is made in an 
ap 


Blood 


Using 


area of the flexor surface of the arm which 


pears to be free from subcutaneous veins 
drops are collected in the same manner 
a bleeding time has in some sub 
led to 
longed bleeding which has been difficult to control 

Normal range 

A bnormal 


cytopenia, 


an Cal lobe tor 


jects, particularly with hemophilia, pro 
One to six minutes 


The value is abnormal in thrombo 


thrombocytopathia, and pseudohemo 
philia and rarely in hemophilia and other purely 
plasma factor deficiencies 

Platelet ( filtered diluting fluid 
(Rees and Ecker solution or 0.1 M sodium citrate) 
the 0.5 
aml blood (decalcified or capillary) is drawn to 
the 1.0 mark 
101 mark and the diluted blood thoroughly mixed 
the After 10 
preparation 1s 


ount,—F reshly 


is drawn to mark in a red-cell pipette 


Diluting fluid is again drawn to the 


chamber 
the 


and placed in counting 


minutes, during which time 
protected from drying, platelets are counted under 
the 
The result multiplied by 2000 
Blank 
Results 


good 


high dry (bright light or phase) in entire 


finely ruled area 
gives platelet number per cubic millimeter 
fluid 
should compare with indirect count made on 
Wright platelets 


and RBC in sufficient fields to bring RBC to 1000 


count on diluting subtracted 


is 


ordinary stain smear: Count 
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Multiply platelet number counted by known RBC 


count divided by 1000. Also note appearance ot 
platelets 
Normal 150,000 to 450,000 


thrombocytopenia, high in thrombocythemia 

Collection of Blood Samples 
venipuncture, 15 ml. blood is obtained in siliconed 
This syringe is then exchanged for 


range : Low in 


Following neat 


Syringe 1 
siliconed Syringe 2 and an additional 20 ml. col 
Blood from the first syringe is distributed 
into 1 ml. 0.1 M 
into a siliconed bottle containing 8 mg 
( Sequestrene ) 


lected 
(a) 9 ml. 
(b) 5 ml 


sodium oxalate and 


calcium-disodium 
Chemical Co.). Blood 
syringe is distributed (c) 9 ml 
tube containing 1 ml. 0.1 M sodium citrate, (d) 
ml. into each of two new glass 13100 mm. tubes 
siliconed 


dry edathamil 


( Alrose from the second 
siliconed 


? 


into 


(start a stop watch), (e) 2 ml. into a 
13100 mm. tube. Tubes (d), (¢), and (f) are 
13100 mm. tube, and (f) 4.5 ml. into new glass 
tubes mixed and chilled. Tube (a) is centrifuged 
immediately placed in a 37 C bath, and the other 
10 minutes at 3000 rpm and the plasma saved cold 
for assay of plasma factors. Blood bottle (b) is 
used for platelet count, smear for frequency and 
morphology of platelets, other blood cell counts, 
and hematocrit, and after centrifugation the plasma 
is used Tube (c) is 
for preparation of platelet suspension. It is first 
centrifuged 10 minutes at 800 rpm (cold). (Exact 
speed and duration of centrifugation, which allows, 


for fibrinogen assay used 


in a single procedure, separation of approximately 
3 ml. plasma containing only a very rare RBC or 
WBC but most of the platelets, must be determined 
for each centrifuge.) The supernatant platelet-rich 
plasma is removed, the volume is recorded, and it 
is recentrifuged at 20,000 rpm for 
Platelet-poor plasma is removed and 


(multispeed ) 
45 minutes 
reserved cold. The sedimented platelets are washed 
six times in 0.85% sodium chloride 
0.2% Triton WR-1339 (an alkylaryl 
alcohol, Rohm & Haas) and finally smoothly sus- 
pended in a volume of saline equal to 1/10 the 
original platelet-rich plasma volume 
Whole Blood Clotting Time.—After 
minutes at 37 C the first tube (d) is gently tilted 
every 30 seconds until it can be inverted; then the 
second tube is treated in the same fashion, and at 
clotting 


containing 
polyether 


three 


the time it can be inverted the glass 


time is recorded. Tube (¢) is observed at two- to 
three-minute intervals, and when it can be inverted 
the silicone clotting time is recorded 


Normal Range: Glass, 5-13 minutes; silicone, 

22-50 minutes 
Clot retraction: This may simply be recorded as 

0 to ++-+-+-, at 1 and 24 hours after clotting 
Clot Lysis: 


within 24 hours the clot to dissolve completely, 


If the blood is observed to clot and 


the presence of whole-blood clot lysis is recorded 


Lewis—Didisheim 


Prothrombin Consumption.—Tube (f) is allowed 
undisturbed at 37 C for 1 
venepuncture; 0.5 ml. 0.1 M 
then mixed in, the clot reamed with an applicator 
stick, the tube centrifuged for 10 minutes at 3000 


to remain hour from 


sodium oxalate is 


rpm, and the serum obtained. Prothrombin con 
sumption is calculated after prothrombin has been 


assayed in both the plasma and this serum 
ProT 
Normal range: 
Prothrombin Time (Quick Test) 
of 0.2 ml. calcium thrombo 


oxalated plasma 


(plasma ProT.—serum ProT.) 100 


cmaare plasma Pro 

Greater than 90%. 

Clotting time 

in duplicate at 37 C 

plastin plus 0.1 ml 
Normal 

pendent upon thromboplastin employed; the usual 

12 to 


are converted to per cent normal by reference to 


range: The exact clotting time is de 


normal range is 17 seconds. Clotting times 


standard curves prepared for each thromboplastin, 


employing dilutions (with BaSO, plasma) o 


pooled normal plasma 
Method | 


times at 37 C 


Duplicate de 
addi 
tion of 0.2 ml. calcium thromboplastin to a mixture 
of 0.1 ml. of 1:10 buffered 
oxalated plasma plus 0.1 ml. of prothrombin sub 


Prothrombin Assay 


termination of clotting altet 


saline dilution of 
strate 

Method II Ware and 
method ” modified in hypoproconvertinemic 
addition of 0.1 ml. 1:10 diluted pro 


Seegers’ two-stage 
speci 
mens ™ by 
convertin to the diluting fluid 

Method II] saSOx 


patient’s plasma or serum in the same fashion as 


eluate is prepared from 
added to an incuba 


diluted 


the standard eluate and 0.1 ml 
tion mixture containing 0.1 ml. accelerin 
1:8, 0.1 ml proconvertin, 
0.5 ml. imidazole buffer, and. 3.6 ml. saline. At 
of 0.15 M CaCls is added and 


activation allowed to proceed for five minutes to a 


thromboplastin, 0.1 ml 
zero time, 0.5 ml 


stable clotting time, obtained in triplicate by adding 
0.2 ml Ob- 
served clotting units by 
reference to a standard curve prepared by com 


of the mixture to 0.2 ml. fibrinogen 


times are converted to 


pletely similar fashion, 0.2 ml 


normal BaSO, eluate and obtaining clotting times 


activating, im a 


of precise dilutions. Empirically, a clotting time 
of 15 seconds represents 100 units of thrombin 
Proconvertin Assay.—-Duplicate determination of 
clotting time at 37 C 
calcium thromboplastin to a mixture of 0.1 ml. of 


1:10 


plus 0.1 ml. proconvertin substrate 


after addition of 0.2 ml 


oxalated plasma 
Not more than 


buffered saline dilution of 
15 seconds should elapse from time of preparing 
dilution to time of adding calcium thromboplastin, 
for after this the times begin to become longer 

Method I: 
termination of clotting time at 37 C after addition 
of 0.2 ml 
of 0.1 ml. of 1 
lated plasma plus 0.1 ml 


Proaccelerin Assay Duplicate de 
calcium thromboplastin to a mixture 
10 buffered saline dilution of oxa 


proaccelerin substrate 
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A 


Method II similar to 
thrombin Method III, employing 0.1 ml. of stand 
BaSO, 0.1 mil. 1:10 
saline dilution of fresh BaSO, plasma for accelerin 

AHF, PTC, and Hageman Factor A 


1275 0.2 


Hageman-factor-deficient plasma, 


Two Stage assay 


pro 


ard eluate and substituting 


‘ay Use 


new glass mm. tubes; ml. standard 


AHF, PT( 
plus 0.05 ml 


oT 


10 normal fresh standard 


(1) 1 


plasma (or dilutions thereof) or (2) 1:10 patient's 


or 


plasma (or dilutions or concentrations thereof ) 
(3) 1:10 AHF or PTC or 
deficient plasma, plus 0.2 ml. 0.025 M CaCl 
Note clotting time 
add 0.05 0.1 M 
clot. Measure residual prothrombin 


tl 


Hageman factor 
Mix, 


alter 


or 
place at 37 (¢ One hour 
aC, 
wind out 
Method I, 
10° dilution 


adding ml sodium oxalate 


and 


by employing 1:5 dilution rather than 


usual | 


Conversion of Observed Clotting Time to Per 


centage Normal.—Reference curves employing pre 


of normal plasma are prepared lor 
Daily 
standard normal 


q he 


factors 1 


cise dilutions 
each assay reagent variation is controlled 
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Books 


EDITED BY WILLIAM B. Bean, M.D." 
An Essay on Population. Vols. I and IJ. By T. R. Malthus. Price, not given. Pp. 315 
Everyman’s Library, E. P. Dutton & Co., Inc., 300 Fourth Ave., New York 10; S. M. Dent 
& Sons, Ltd., Aldine House, 10-13 Bedford St., Strand, London W. C. 2, 1952 


The Value of a Human Being. By M. H. Mothersill, M.D. Price, not given. Pp. 117 
Privately printed in Indianapolis, 1955 


Patterns of Survival: An Anatomy of Life. By John Hodgdon Bradley. Price, $2.25 
Pp. 223. The Macmillan Company, 60 Fifth Ave., New York 11, 1938 


The Challenge of Man’s Future. By Harrison Brown. Price, $1.25. Pp. 290, with 

illustrations. Viking Press, 625 Madison Ave., New York 22, 1956 

Darwin and Malthus ended the complacency of all thoughtful men when they showed that 
the earth is too tiny to give food and room to all living creatures. Philosophers since their day 
have realized that living implies eating, and in a pecking order with certain sinister aspects. Eat 
until eaten rather than eat or be eaten. There is naturally no guarantee that shrinking the 
world’s population would change the law of the jungle, but there would be jungle enough to 
go around. In short, while Malthus’ remedy, population restriction, would not bring us to 
Utopia, the opposite process, unlimited expansion of the population, insures trouble and invites 


disaster. And disaster will prove fatal to our way of life, if not to life itself 


“Has man a future?” 
tive answer to the question, “Has the intellect a function?” Modern man is the only creature 


This question can be answered favorably only if there is an affirma 


who disobeys the laws of natural selection by virtue of ethical and moral beliefs and practices 


We have no right way of getting rid of the congenitally weak, the habitually antisocial, and 
those destructive of themselves in the community. Man in short is the only species that 
promotes its own destruction by preserving “the lame and the halt and the blind in the rain 
and the cold.” Physicians aid and abet the process, and who of us is wise in ways to change 


it. But man is at war with himself from wonderfully mixed motives, those of sentimentality 


and those of greed. As physicians we should think of these things 


In an epoch when the diluting effect of mass education, free for all, has resulted in a su 


picion of scholarship, of excellence, and of the mind, a small residue of thoughtful persons 


are keenly aware that an antithinking, anti-intellectual posture has given support to a major 
political party and has been preached by a major news journal in this country. The term 
“egghead,” a pleasantly original one, must apply to anyone caught reading this review. But 
rejecting the use of the mind is neither the exclusive property of political partisans nor new 
phenomenona on the face of earth. Nor indeed is thinking. Let us then for a moment fasten 


our attention on some eternal and perhaps insoluble problems which beset us most closely 


today. They are not new and they are probably coeval with man and perhaps coterminous 


I am thinking of such fundamental ones as man’s basic physical needs in simple terms of 


supply and demand, After reading Harrison Brown's most searching and disturbing “The 


Challenge of Man’s Future” and Mothersill’s “The Value of a Human Being,” a much slighter 
book, I was led back to read Parson Malthus’ “An Essay on Population.” These books make 
useful reading for those optimists who think that technological man in every place and nation 


can find food, clothing, housing, and some use for leisure. Of course there will be enough 


for everyone, no matter how enormous that everyone may be. It takes the ability to look the 


world straight in the face without being overwhelmed by pessimism to endure Harrison 


Brown’s book, with its frightening but realistic view of the future. Reduced to the very 


simplest form, the question he attacks is where the breaking point will come in the demand 


for energy and space; the supply in this case being the vastly proliferating members of the 


* Communications to this Department may be sent directly to Dr. William B. Bean, 
f lowa, Iowa City, or to the Chief Editor for transmittal to him 
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human race. Few people have had the temerity or perhaps the toughness to tackle head-on 
our frenzied, furious, lemming-like procreative activity which causes populations to increase 
at an exponential rate. In spite of the fact that technological revolutions have outmoded the 
timing in the dire predictions of Malthus, the fact is that energy materials, foodstuffs and oils, 
and coal and radioactive matter, though the end of the rich stores may be far away, still are 
finite, Reserves are being exhausted, and the stores can be replenished very slowly, if at all 
Brown's warning is that once upset it will not be possible to start a new industrial civilization 
all over again 

People in the United States, with their prodigality, born of luxury in the lush plenty of vast 
natural resources, have not realized how close to the margin some of the reserves are right 
now, We mine our top soil and our petroleum and destroy forests and other natural resources 
with wild abandon. All effort at conservation has not reversed the trend of waste. Harrison 
Brown's book is a detailed, thoughtful, and searching essay which expresses the realistic view 
that while the ultimate survival of man is not impossible, omitting some universally suicidal 
atomic war, there is nothing in man’s history up to now which makes it probable he will find 
a solution for the disparity between supply and demand of energy materials. Since reserves are 
finite and are not automatically self-replenishing, a solution can come only by reducing the 
increasing birth rate. Since science now makes to every one the present of half a lifetime of 
extra years, we have lost or reduced the effectiveness of many of Malthus’ checks on popula 
tion. The check which war itself provided with the outriding Four Horsemen of the Apocalypse 
may now not be so much a check as finis, putting man entirely out of business or ruining half 
the world 

Mothersill’s little privately printed book almost loses its value by hiding it in a series of 
formulae which seem designed to confuse the medical man in the street rather than point out 
the proper direction by sign posts. It is an example of medical philosophers with their sad 
habit of getting so enveloped in their own concepts that they tend to repel others who might 
enjoy and indeed profit by understanding their thoughts. Toward the end of the book things 
come back into focus, and the main thesis is one which would please Malthus. It is that the 
value of individual human beings has a reciprocal relationship to the total number. We ars 
fast arriving at a state with far too many people for optimal living ; perhaps even for survival 
Mothersill has a very precise formula to recommend—birth control universally applied, for a 
long time limiting the number of children per family to one and then slowly raising the 
number but only when the world is back in what he believes the proper equilibrium, with a 
total of somewhere around six or seven hundred million people. His emphasis on the fact 
that the world over there is a fair relationship between ignorance and large families illustrates 
the great unlikelihood of solving this problem on an intellectual basis alone. Still, it is not 
impossible and is the last best hope. The most advanced and sensible people will continue to 
limit their population, while hordes multiply and overflow into what has always been war 
and devastation 

Bradley’s “Patterns of Survival” was written twenty years ago, the chapters appearing as 
articles in various journals. The searching questions proposed by this brilliant writer and 
thinker, with his fine tracery and embroidery of words, are deep. He almost beguiles the 
reader into missing the momentous implications of his thoughts. Here is a bold and honest 
look at the biological nature of man. His vicissitudes, as we have record of them in evolu 
tionary failures and successes, are to be read in the flinty records of geology and the fossil 
graveyards of ancient life. The emphasis again and again highlights man’s potential as a 
thinking creature who might take an active hand in writing some of the story now and in the 
future by employing some of his mental equipment. Some of the optimistic view in Bradley's 
book results from the fact that it was written before World War II. Then there seemed to 
be more hope that man could live at peace with his brothers and nations could fine some 
ground for harmony in their schizoid and paranoid international behavior. Though the hope 
may still exist, Harrison Brown points out that no honest and thoughtful man should permit 
it to blind him to the grisly realities of the day 

Reading Malthus may be a little tedious, particularly because of the repetition of illustrative 


examples, reminding one a little of the eight volumes of Frazer’s “Golden Bough.” The vast 


) 


weight of erudition and the deployment of armies of data tend to smother our attention in 
the luxuriant mass of detail. Though Malthus’ timetable was off, we now realize the truth of 
his basic proposition—that the relation between man’s procreative capacity and the development 
of self-perpetuating supplies of food and energy were always overbalanced by an expanding 
population. With instinctual drives given a freer play by a more dynamic health, with war 
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changed from a check on population to a possible mechanism of complete destruction, we 
have as the one faint hope the harnessing of man’s intellect. This, indeed, is the only thing 
which keeps the bleak and frigid evils of the day from annealing us in the frozen posture of 
despair. For mankind in ancient days has overcome what seemed hopeless odds in the face of 
ever-encroaching vicissitudes. We should not be unmindful of the fact that the evolutionary 
past is strewn with the graveyards of the last survivors of many species whose history we 
can quarry from the fossil record. The simple lesson is that the price of failure on a global 
scale is extinction, and unsentimental nature may turn her busy hands to other matters. Man's 
history on earth will be but a fleeting glimpse of a dim light burning in an empty room 
WittiAM B. Bean, M.D 


Notes on Atomic Energy for Medical Officers. By The Royal Naval Medical School 
Price, $4.75. Pp. 169. Philosophical Library, Inc., 15 E. 40th St.. New York 16, 1956 
This book has been prepared for those physicians whose training and experience has not 

given them an understanding of atomic energy and the effects of radiation on the living 

organism. Its purpose 1s to provide the basic knowledge a medical officer or other physician 
needs to understand the effects of an atomic explosion and the dangers of other types of 
radiologic warfare. Emphasis is placed on scientific background. Explanations of the phe 
nomena involved are simple and thorough, and, because of this, the purpose of the book is 
achieved 

The first chapter deals with introductory physics, and subsequent chapters, with x-rays, 
atomic structure, natural radioactivity, transmutation of elements, artificial radioactivity, and 
ionization. With this background well established, the book progresses to consideration of the 

release of atomic energy and the properties of fission products. This is followed in turn by a 

discussion of the sequence of events in the explosion of an atomic bomb and the results of the 

release of radioactivity and thermal and mechanical energy 

At this point there is a return to basic scientific facts concerning the individual cell and 
the effects of radiation upon it. In the next chapter the effects of radiation on the whole 
body are presented. The last four chapters deal with the estimation of military hazards, the 
treatment of radiation casualties, monitoring instruments, and protection against radiation 

In addition, there are seven appendices, of which the first five are tables and the last two 
short discussions of the uses of isotopes and of the hydrogen bomb. There are also a bibli 
ography for those who may wish to pursue the subject farther and a glossary which most 
physicians will find very useful 

This book is to be recommended to the many physicians who find themselves involved 
in one of the ramifications of atomic energy and particularly to those concerned with civil 
defense 

Ropert C, Harpinc, M.D 


Vitamins and Hormones: Advances in Research and Applications. Vol. 13. Edited by 
Robert S. Harris, G. F. Marrian, and Kenneth V. Thimann. Price, $9. Pp. 382, with 
illustrations. Academic Press, Inc., 111 Fifth Ave., New York 3, 1955 
I have gotten somewhat behind in my reading of this series of annual volumes. They are 

extremely helpful to those interested in clinical nutrition and endocrinology, as well as the 

investigators in these fields for whom the volumes are primarily intended, This particular 
number, Volume 13, has a great many monographs which should be of concern to all people 
practicing clinical medicine. The monographs are critical and selective. They do not try to 
give every reference, nor are the writers content merely to copy statements or a list of facts, 
but they give interpretations. One aspect of the relationship of nutrition and infection is dealt 

with by Axelrod and Pruzansky, in discussing the role of vitamins in antibody production, a 

field with much speculation; but despite a great deal of work which has been done, knowledge 

is not yet well advanced. Deuel and Reiser present a clear picture of the physiology and bio 
chemistry of the essential fatty acids. This topic has come in for breathless publicity recently 

Those who wish to get a thoughtful background for much of the current speculation can 

find no better source than this monograph. Mapson’s essay on the biosynthesis of ascorbic 

acid and the essay of Ford and Hunter on the role of vitamin B in metabolism of micro 


organisms are less practical, but they give good background material in the field of nutrition 


and vitamins. An extremely searching and comprehensive review of the chemotherapeutic 
action of vitamin Bi, by Ungley, should help clarify this mysterious problem, the complexities 


of which certainly have not been resolved by the identification and synthesis of vitamin Bis 
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Ungley has made notable contributions to this field. Current concepts are admirably expounded, 
and much of the complexity is removed from chaos and put into a definite form of organiza- 
tion. Vitamin requirements of human beings are dealt with by Pett in a way which certainly 
will make the fabricators of tables of allowances uneasy. This is a searching and scholarly 
article which should be required reading for everyone who feels called upon to prescribe 
vitamin capsules and tablets. Smith reminds us of the relatively scanty evidence on which 
our concepts of the relationship of infection and nutrition are based. Bullough analyzes the 
problem of hormones and mitotic activity. Perhaps the most challenging and fascinating of 
all the essays is Hechter’s scholarly discourse on possible mechanisms of hormone action 
To those who are self-satisfied about advances in our understanding of the clinical use of hor 
mones it will be shocking to find out how small is our supply of hard-won knowledge and how 
slim the evidence for many of the accepted formulations and generalizations regarding hor 
mone action. 

These are particularly stimulating monographs which, read selectively, used for reference 
or studied in extenso, should be well known to practicing physicians. Whereas the title of 
the series, “Vitamins and Hormones,” probably should be “Vitamins or Hormones,” since there 
are very few studies of the interrelationships, this series of annual volumes should be on hand 
at all times for reference. The British and American editors and contributors have given an 
example of cooperation among the scientists, physicians, and scholars who have revealed some 


of the state of science today. As an international effort, it exemplifies the unity of science 
Witi1AM B. Bean, M.D 


Proceedings of the Third National Cancer Conference, Detroit, Michigan, June 4-6, 1956. 
Sponsored by the American Cancer Society, Inc., and National Cancer Institute, U. S 
Public Health Service. Price, $9. Pp. 961, with numerous illustrations. J. B. Lippincott 
Company, 227-231 S. 6th St., Philadelphia 5; 2083 Guy St., Montreal, 1957 
The Third National Cancer Conference was held June 4-6, 1956, under the joint sponsorship 

of the American Cancer Society, Inc., and the National Cancer Institute, U. S. Public Health 

Service. An intensive program had been arranged on clinical, basic, and applied cancer re- 

search; the purpose of the meeting was to foster communication among cancer researchers, 

discussions among practitioners, and cross pollination of ideas between the two groups. The 
discussants were from the United States, mainly, but many geographical areas were represented 

The transactions of the meeting are presented in a single- well-bound volume with good format 

The indexing is primarily by author, not subject material 
Six lectures were delivered by authorities on the following subjects: epidemiology as a tool 

in cancer research; radiation neoplasia; the virus etiology of cancer; chemical effects of grow 

ing tumors on the host with particular reference to iron: tactors influencing the curability of 
cancer; and the measurement of morbidity These lectures are provocative and instructive; 
they are well worth reading 

Symposia were conducted on cancer of the breast, prostate, lung, female genital tract, 
gastrointestinal tract, and head and neck; also on the chemotherapy of cancer and on lympho 
mas and leukemia, An additional joint panel was held on cancer of the breast and prostate 

The material presented by the panelists from the latter three symposia brought the audience 

abreast with data largely from the experimental and statistical laboratory. The material 

published from the other symposia described more broadly various current therapeutic issues 
and results. Controversial subjects seemed to be recorded objectively. Almost uniformly each 
panelist listed a documentary bibliography from which further information might be drawn 
by the reader 

The final symposium, on end-results in the treatment of cancer, merits comment. At this 
symposium collected data from three central registries and ten hospital registries were pre 
sented for nineteen anatomical sites. The hope had been to present results of cancer therapy 
in America at midcentury. The collection of data was incomplete and possibly needed dis 


criminatory scrutiny, but reflected, if nothing more, that the over-all results of cancer therapy 


in America need improvement. Comments were made by various authorities on eleven entities 
These were sound presentations, although there was some individual enthusiasm when persona! 
experience or prognostications were drawn upon. The operative mortality for esophageal car 
cinoma seemingly was understressed, and in prognosticating upon the survival for localized 
colonic cancer, a five-year survival of 90% parallels or slightly exceeds the declining actuarial 
curve for the American population in this age group 
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I recommend this volume whole-heartedly as a valuable adjunct for medical libraries. The 
book should be a possession of all those interested in neoplastic diseases. The index handicaps 
its use as a student reference 

Ropert C. Hickey, M.D 


Diseases of the Heart. Ed. 2. By Charles K. Friedberg. Price, $18. Pp. 1161, with 
illustrations. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1956, 


Diseases of the Heart and Circulation. Ed. 2. By Paul Wood. Price, $15. Pp. 1005, 
with illustrations. J. B. Lippincott Company, 227-231 S. 6th St., Philadelphia 5, 1956 


Very remarkable revisions have been made in the second editions of these two textbooks 
of cardiology. To compare each with its earlier edition indicates graphically the truly fabulous 
strides which have been made in cardiology during the decade since the end of World War II 
They both reflect admirably the forces converging often from independent and most unlikely 
sources which have revolutionized cardiology. It cannot be said that any one of them is more 
important than another. They include (1) more orderly comprehension of the hemodynamics 
of the circulation, based to a large extent on information obtained from cardiac catheterization 
studies; (2) the surgical invasion of the heart, which now is the accepted arena of procedures 
which reconstruct, repair, and even cure a host of congenital and acquired lesions; (3) the 
development of effective pharmacologic agents to lower the blood pressure in hypertension ; 
(4) antibiotics with their frequently curative role in syphilis and bacterial endocarditis and 
their preventive virtue in rheumatic fever; (5) anticoagulants for use in thromboembolic 
disorders; (6) the comprehension of some of the roles of the kidneys in electrolyte and fluid 
metabolism and water retention; (7) definite advances in understanding certain rare diseases, 
such as the hyperserotoninemic syndrome of metastatic carcinoid, certain forms of dissecting 
aneurysm, intracardiac tumors, Marfan’s syndrome, and many other conditions; (8) the use 
of the many leads of the electrocardiograph to map the no longer hidden secrets of the heart, 
and (9) angiocardiovenography It is too early yet to say whether the first crack of light 
indicates that a breakthrough on arteriosclerosis is at hand or another flash in the pan 

For anyone with clinical orientations, these advances must have great practical importance 
The clinician once again is assuming the dominant role. He must determine by a compre 
hensive study of the patient, the significance of his symptoms, the diagnosis and interpretation 
of his signs, and the meaning of his murmurs, unless he is bemused by all the machines and 
gadgets. No longer is the realm of congenital heart disease an outlandish area off the reserva 
tion, a territory for harmless crackpots who make a fetish of clinical perfectionism 

Friedberg’s book starts right off with graphic methods of cardiac examination, and only 
in the second section, dealing with cardiac failure, does he discuss signs, symptoms, and the 
clinical history. After the cardiac arrhythmias come diseases of the coronary arteries and 
coronary heart disease, then structural abnormalities of the heart, an analysis of the etiologic 
forms of heart disease, and special problems in heart disease. Wood manages to get more into 
a compressed space than Friedberg, who in turn has more detail. I did not fail to find some 
reference to anything I looked up, including serotonin, in both books. Wood has a dry style 
shorn of all possible ornament or redundancy, which holds true even when he is discussing 
the almost interminable laboratory procedures which have become essential in cardiology 
Friedberg’s book tends at times to contain so much material that it becomes a little turgid 
However, both books are easy to understand and easy to find one’s way around in. Friedberg 
has much more emphasis on American medical writings, as one would expect, but there is a 
surprising uniformity in so many areas covered in both books that we may conclude that 
most diagnostic, therapeutic, and prognostic elements already have become standard, if not 
standardized. When we recall the long struggle of the electrocardiographers to achieve a 
rational use of their machines, the speed of change in the last few years is dramatic. The 
quiet revolution brought about by Wilson permeates both books. Those who wish to probe 
into the mysteries of the ballistocardiograph, vector analysis, and the newer concepts of phar 
macodynamics will not be disappointed in either book 


One unfortunate omission from Friedberg’s book is the titles of the articles listed in the 


bibliography at the end of each chapter or section. This makes the book less valuable as a 


source book or a work of reference. Unless one is closely conversant with all the papers re 


ferred to, failure to provide titles of articles leaves one with no better guide than his knowledge 
of the person who wrote the paper, if, indeed, he has that. It is as though in the classified 
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advertising section of the phone book the names and the phone numbers were listed at random 
without saying who did what, said what, or sold what. 

Each time I read a section in one book, I thought the other one would disappoint me, but 
this never happened. The books are different in format, in organization, and in style; but 
both are excellent. By continuing the high performance of the first edition, they establish a 
standard for textbooks of cardiology. Both greatly surpass those of an earlier day and are 
fitting tributes to the clinical skill of their authors’ experience. Their ability to digest and 
assimilate so large a body of material reflects the fact that they have grown up in the period 
of great advances and have been part of the progress. Probably newcomers on the scene will 
not be able to encompass so much. Thus | suspect that just as the great textbooks of medicine 
have passed beyond the competence of a single person, so the future textbook of cardiology 
will become an assemblage of monographs by those who have become especially proficient in 
one or another of the subspecialties of cardiology, itself a subspecialty of internal medicine 
For the present, we can be glad that there are some still able to integrate the whole field as 
well as it is done in these two fine texts, which can be recommended heartily to internists and 
cardiologists. I would advise them to use both books, since I cannot choose either as superior 


WittiaAmM B. Bean, M.D 


The Importance of Overweight. By Hilde Bruch, M.D. Price, $5.95. Pp. 438. W. W 
Norton & Company, Inc., 55 Fifth Ave., New York 3, 1957 


In this bool the comple x subject of obesity 1s handled ina comprehensive and sympathetic 


manner, The author believes that obesity is only the conspicuous reflection of an inner disease 


state which may originate from the interaction of cultural, psychological, and metabolic factors 
Because obesity may represent the best possible adjustment which the overweight patient has 
been able to make to his own life situation, treatment must involve more than the curt adjunct 
“to stop eating and exercise more.” Perl ips, as the author puts it, a portion of the problem 
may lie in the present standards of beauty which aim to a “near emaciation” of the human 
body. In other cultures the obese have been admired as symbols of prosperity and not rejected 
as in our own 

Although the author’s orientation is basically psychiatric, she presents an excellent discussion 
of the history of obesity as a medical problem and reviews the current evidence regarding 
the metabolic causation of obesity. She does not neglect that most common form of obesity, 
“the creeping obesity of middle age,” which may respond well to simple dietary measures 
Other patients, especially those with obesity developing in childhood, require definitive 
psychiatric treatment, as is documented by numerous case histories 


WILLIAM FE, Connor, M.D 


Pica: Survey of the Historical Literature as Well as Reports from the Fields of 
Veterinary Medicine and Anthropology, the Present Study of Pica in Young 
Children, and a Discussion of Its Pediatric and Psychological Implications. Py 
Marcia Cooper. Price, $3.75. Pp. 99. Charles C Thomas, Publisher, 301-327 E. Lawrence 


Ave., Springfield, Hl, 1957 


It is indeed a pleasure to encounter a book so charmingly and informatively written as this 
one. Almost half of the book is devoted to a comprehensive discussion of the historical aspect 
of pica drawn from writings of ancient, medieval, and modern times. This section would 
be most intriguing to anyone interested in medical history 

The remainder of the book is concerned with an elaboration of the thesis that pica 1s not 
something of purely historical interest, but has very real application in medicine today. Dr 
Cooper draws her information from a study in Baltimore of 784 cases of children over 6 
months of age, of whom 21.9% had evidence of the symptom of pica. She points out that these 
children almost exclusively had substandard diets. The implication is made that the poor 
nutrition is invariably an important factor in the production of this symptom. Feeding or 
nutritional problems had a greater incidence among the pica group, as contrasted with the non 
pica group 

Although the study is concerned with children, there is implication of the importance of this 


symptom in adults, especially pregnant women. This very readable book will have interest not 


only for pediatricians but also for psychologists, nutritionists, and internists 


Ropert B. Kucer, M.D 
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Symposium: The Management of Tuberculosis. Edited by Irving J. Selikoff, M.D 
Price, $5. Pp. 316, with numerous illustrations. Waverly Press, Inc., Baltimore, 
1956 

This book consists of a number of contributions to a symposium on the management of 
tuberculosis and was distributed as the July-August issue of the Journal of the Mount Sinai 

Hospital. The contributors are members of the staff of the Mount Sinai Hospital, New York 
Following an outstanding chapter on the chemotherapy of tuberculosis by guest editor, 

Selikoff, in which is included the history of antituberculosis drug evolution, there are pre 

sented, in separate chapters, the topics of management of pulmonary tuberculosis; resection 

for pulmonary tuberculosis; collapse therapy; tuberculoma; tuberculosis in childhood; pleural 
tuberculosis with effusion; meningeal, renal, lymphatic, cutaneous, female genital, skeletal, 
intestinal, and laryngeal tuberculosis; diabetes and tuberculosis; tuberculosis in pregnancy; 
relapse and rehabilitation; pulmonary function in tuberculosis, and, finally, two case reports 
on long-term observation of patients treated with isoniazid when that drug was first available 
Absent are discussions of several other forms of extrapulmonary tuberculosis, such as otic and 
male genital involvement, which might have made this symposium more complete 
The contents, in general, are very up-to-date in a field which has undergone a major evolu 
tion in the past decade, and it is fortunate that we are presented with a work of this type 
at a time when there appears to be somewhat of a lull in tuberculosis therapy progress 

Most of the material is presented in a clear, concise manner. In keeping with the title of the 
book, the authors have dwelt principally on therapy. However, enough background of diagnosis, 
pathology, and other pertinent aspects is given to provide an adequate total picture of each 
form of tuberculosis under discussion 

The chapter on cutaneous tuberculosis has the shortcoming of reporting large numbers of 
experiences of other authors, many from foreign countries, with older drug and treatment 
duration regimens at the expense of reporting current optimum treatment regimens. Perhaps 
such information is not available in the same defree as for other forms of tuberculosis. The 
chapter on intestinal tuberculosis is excellent in all respects except for the paucity of discussion 
of its current status as regards incidence and management in sanatorium patients 

As might be expected when several authors, from one medical center, write about one 
disease as its affects different organ systems, there tends to be some repetition of information 
steadily through the book, and certain concepts tend to be stereotyped. An example of the latter 
is the frequency with which triple drug therapy (streptomycin, isoniazid, and PAS) is 
recommended, to the virtual exclusion of dual drug therapy (isoniazid plus either PAS or 
streptomycin), which is so common throughout the country 

The book is not indexed, but each chapter has abundant references. It is a valuable aid to 
everyone who treats pulmonary tuberculosis or its extrathoracic complications 

Cuartes W. Gray, M.D 


Personality, Stress and Tuberculosis. Edited by Phineas J. Sparer, M.D. Price, $12.50 
Pp. 629, with 34 illustrations. International Universities Press, Inc., 227 W. 13th 
St., New York 11, 1956. 


This volume contains a_ series of lectures presented at the Memphis Veterans’ Ad 


ministration Hospital in 1955 and 1956 by a number of prominent physicians and clinical 
psychologists. The lecture series, in the words of the editor, “constituted a coordinated 
teaching venture on the interrelationships of the medical and psychological sciences 
pertaining to tuberculosis.” 

Following the editor’s introduction and three separate and thoughtful forward 
the thirty-three chapters are presented in four parts. The first, entitled “Basic Con 
siderations,” deals with endocrine and psychosomatic aspects of disease, in particular 
of tuberculosis. Parts two and three deal with clinical applications of psychological 
research and psychotherapy as applied to tuberculosis patients in general and to some 
of the special problems met with in their management, especially the one of irregular 
discharge. Fortunately, the patient’s physician, and all hospital staff members, come in 
for considerable attention in several of the chapters. While hesitant to single out in 
dividual contributions in this book, I should like to mention Dr. Harry A. Wilmer’s 
lecture on “Pity, Sympathy and Empathy,” and Dr. Joan K. Jackson’s discussion 
regarding “Skid Road” alcoholic tuberculous patients, as particularly meritorious from 
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the standpoints of doctor-patient relationship and of understanding and dealing with one 
particular segment of the tuberculous population. 

Part four consists of a single chapter presenting a comprehensive psychosomatic 
program aimed at the hospital treating tuberculosis. It should be studied by those 
responsible for policy formulation in such hospitals. 

Numerous references are cited after each chapter, and the whole volume is sur- 
prisingly well indexed, considering the fact that it is a compilation of works by many 
different authors 

This volume presents a certain amount of inconsistency of thought, to be expected 
with multiplicity of authorship; much discussion is based on philosophy and conjecture 
rather than on factual information. This is noted particularly in dissertations regarding 
possible relationships between personality make-up and the development of active 
tuberculosis, which are refuted by other authors on the basis of factual objective studies 
All in all, this is a worthwhile volume for physicians and allied professional co-workers 
who treat patients with tuberculosis. It is also of value to psychiatrists in general. 


C. W. Gray, M.D 





News and Comment 


ANNOUNCEMENTS 


Discontinue Shipment of Medical Books to Korea.—The American-Korean Founda- 
tion and the United States Army Medical Service have announced the discontinuation of 
their joint project of shipping medical books contributed by individual physicians, medical 
schools, hospitals, and state and local medical societies to Korea 

Books should not be sent to the Sharpe General Depot in California as in the past, for 
facilities no longer exist for packing and transshipping to Korea 

In making the announcement, Howard A. Rusk, M.D., President, American-Korean Founda 


tion said, “The response of physicians and medical groups throughout the country for our 


appeal for books for Korean medical schools has been so generous that further contributions 


are not needed.” As a result of this program, Dr. Rusk stated, over 77 tons, valued at $76,000, 
of medical texts, references, and periodicals have been shipped to Korea for distribution to 


Korean medical schools. 





automatically measured-dose aerosol médications 


Both vial and Oral Adapter for Medihaler preparations 
are improved: The 10 cc. vial for all Medihaler medica- 
tions is now made of shatterproof stainless steel. The 
Oral Adapter is shorter, handier to use. New combina- 
tion package includes Oral Adapter for patient’s first 


Nn Asthma | prescription. 


Medihaler-EPI 
and other Riker brand epinephrine bitartrate, 7.0 mg. per cc., sus- 
pended in inert, nontoxic aerosol vehicle. Each meas- 
. ured dose 0.15 mg. actual epinephrine. In 10 cc. metal 
allergic states vial with measured-dose valve. 

Indicated for quick relief of bronchospasm of any 

origin—asthma, bronchiectasis, emphysema. 
Surpasses injected epinephrine in acute allergic re- 

actions. 


Medihaler-ISO 
Riker brand isoproterenol sulfate, 2.0 mg. per cc., sus- 
I 
pended in an inert, nontoxic aerosol vehicle. Each 
measured dose 0.06 mg. actual isoproterenol. In 10 cc, 
metal vial with measured-dose valve. 
Unsurpassed for rapid relief of asthmatic attacks. 


SMALLER...MORE CONVENIENT...SHATTERPROOF...FOOLPROOF 
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The same automatic measured-dose principle which has made Medihaler famous. Aiways 
spillproof, leakproof; constant dosage. Now also shatterproof, and with sma//er sterilizable, 
unbreakable Oral Adapter. Nothing to pour or measure. Refills available without Oral Adapter. 


The Medihaler Principle 
is also available in Medihaler-Phen™ (phenylephrine-hydrocortisone- 


neomycin) for lasting, effective relief of 


nasal congestion. is 
Riker 
LOS ANGELES 











YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 


Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 











I tablet q.12 h.: to prevent angina pectoris: 


1 tablet 
all night 


1 tablet 
all day 


Provides full 24-hour protection for 8 Simplified dosage—just | tablet on 
out of 10 angina patients: In rigorous arising, and | before the evening meal. 
clinical trials) METAMINE SUSTAINED 
improved 80 (78%) of 103 patients 
with angina pectoris, including a group 
refractory to other medication. 


Greater economy for your patient with 
angina pectoris. 
Supplied : METAMINE SUSTAINED, 10 mg., 


tablet bottles of 50 sustained-release tablets. 
Also available: METAMINE, 2 mg., in 


Each METAMINE SUSTAINED 


slowly releases 10 mg. of METAMINE, 
the unique, amino nitrate, to provide bottles of 50 and 500, and METAMINI 


lasting, 12-hour protection from (2 mg.) with BUTABARBITAL (14 gr.), 
attacks of angina pectoris. bottles of SO tablets. 


‘Fuller, H. L. and Kassel, L. E.: Antibiotic Medicine and Clinical Therapy, 3:322, October 1956, 


Metamine 


triethanolamine trinitrate biphosphate, LEEMING, 10 mg. 
1 tablet 


3 Sustained 


Shes. Leeming GB Co Se. \55£. 44th St., New York 17, N.Y. 





desserts for 
cardiac patients? 


certainly! 


If they're low sodium 


“Junket’ rennet desserts are excellent for the cardiac 
patient who is permitted milk, as they average about 
62 mg. per '2-cup serving...of which “Junket” Rennet 
Powder contributes only 2.0 mg.'') The balance of 
about 60 mg. sodium per serving is in the whole milk 
from which “Junket” rennet desserts are made. 
They’re relatively low in caloric content too... 128 
calories for an average ‘2-cup 
serving . . . and high in nutri- 
tional value. 

Whenever milk is permitted 
on the sodium restricted diet, 
refreshing, delicately flavored 
@Junket” Rennet Powder “Junket” rennet desserts may 

2.0 mg. per serving be safely advocated. 


MILK 
60 mg. sodium 
per serving 


‘*) Based on average of 7 flavors. Analysis of sodium con- 
tent made by Foster D. Snell, Inc., New York City. 


Sunket 


RENNET POWDER 


Makes Fresh Milk into Rennet Desserts 
“Junket’’ Rennet Powder — Vanilla, Chocolate, 


Lemon, Orange, Raspberry, Maple, Strawberry. 


**“SUNKET'' (Reg. U.S. Pat. Off.) is the trade-mark of Chr. Hansen's 
Laboratory, Inc., Little Falls, N.Y for its renne nd othe 00d products 





High solubility of 
“Thiosulfil’ 
insures prompt 
bacteriostatic 
concentrations at 
Site of urinary 
tract infections 








direct | effective 


‘THIOSULFIL. 


Brand of sulfamethizole 


AYERST LABORATORIES 
New York, N.Y . Montreal, Canada 





“The primary finding of these studies is that 
meprobamate [‘Miltown’] alone... produces 
no behavioral toxicity in our subjects as 
measured by our tests of driving, steadiness 
and vision.” 


Relaxes 
e “Since it [meprobamate—‘Miltown’] does 
without not cloud consciousness or lessen intellectual 


capacity, it can be used .. . even by those 
busily occupied in intellectual work.” 


impairing pnp consaencreyns ype 


Feb. 1957 


mental “.. the patient never describes himself as 


7. feeling detached or ‘insulated’ by the drug 
or physical [‘Miltown’]. He remains completely in 

control of his faculties, both mental and 
physical...” 


efficiency ee oescadie’ 


14:3938, Oct. 1956 


. well suited “It [‘Miltown’] ... does not cloud the 
sensorium, and has a helpful somnifacient 


, 99 


for 


effect devoid of ‘hangover’. 
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“In anxiety and tension states, meprobamate 
relaxes without dulling cortical function 

to the same extent as the commonly-used 
barbiturates.” 


DISCOVERED 


* AND 
® INTRODUCED 
BY 
WALLACE 
;, . LABORATORIES 


y!-2-n-propy!-1, 3-propanediol dicarbamate—U.S. Patent 2,724,720 


TRANQUILIZER WITH MUSCLE-RELAXANT ACTION SUPPLIED: 400 mg. scored tablets 
200 mg. sugar-coated tablets 
USUAL DOSAGE: One or two 400 mg. tablets t.i.d. 


Literature and samples available on request 


Wal WALLACE LABORATORIES, New Brunswick, N. J. 
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controlling suspended solids? 


A uniform concentration of solids in your throm 
boplastin suspension is essential for accurate re 
sults. Variation in the number of particles alters 
the prothrombin time of patients on anticoagulant 
therapy.’ Simplastin (the pre-extracted, standard 
ized thromboplastin-calcium) is carefully con- 
trolled to contain a uniform amount of suspended 
solids, assuring reproducible determinations. 


Many controls go into Simplastin which the aver- 
age laboratory is not normally equipped to carry 
out. These are particularly reflected in the repro 
ducibility of prothrombin times of patients on 
anticoagulant therapy, since essential clotting 
factors are drastically reduced in the therapeutic 
range (and also in dilute normal plasma). 


You can demonstrate this reproducibility in your 
laboratory. Simply test three different vials of 
Simplastin with a single plasma of a patient on 
anticoagulant therapy (over 30 seconds). Then 
repeat, using the same plasma and three different 





accurate control 


Diagnostic Plasma 


WARNER-CHILCOTT 


@ rigid tandardiz 
@ ready-to-use upon addition of distilles r 
e eliminate un taint Ol « } reared 
WARNEBER-CHILCOTT 
Labhorator Sup Di I 
AA ns 
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ampuls or bottles of any other thromboplastin 
preparation, Let the results speak for themselves. 
We will be happy to send you three 20-determina- 
tion vials without charge in order for you to make 
this evaluation. 

Simplastin is ready for use by just adding distilled 
water. The correct amounts of sodium chloride 
and calcium chloride have already been added. 
Available in boxes of 10: 6-determination and 
20-determination vials from leading laboratory 
distributors. 


Reference: 1. Phillips, G. E., and Lenahan, J. G.: J. Lab, 
& Clin. Med. 46:713 (Nov.) 1955. 
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simple for the technician 
accurate for the clinician 





Without obligation on my part, please send me 
three 20-determination vials of Simplastin. 


LABORATORY 
ADDRESS 


CITY STATE 


C) Please furnish name of nearest distributor. 








MEBARAL— Dependable, predictable, 
tranquilizing action without mental 


impairment. * 


Tablets /2 gr., % gr., Va gr., 3 or 
Sedative dose 
Va to 1/2 grains 
3 or 4 times daily 


(| witli 


V.A., 152:484, May 40, 1963 
iSmith, J. A outh. Med, Jour., 
16:52, June, 1453. Smith, J. A. Postgrad. Med., 
16:316,Oct.,-1954. MeCullagh, W. Ho: Jour 

klorida Med. Asan. AL-71*, Mar.,1955 
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Successful appetite control 
begins in the supermarket 


If your overweight patient can resist 
the temptation to buy high calorie 
snacks, he’s well on the road to suc- 
cessful weight reduction. You will 
find that one Dexedrine* Spansule' 
sustained release capsule taken in 
the morning controls appetite all day 
long—both at mealtimes and in the 
supermarket 


*T.M. Reg. | Pat. Off. for dextro-amphetamine sulfate, 
S.K.F +tT.M. Reg Pat Off 





